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Ice  Making  for  Already  the  decreasing  daily  station 
Central  Stations  output  and  diminished  peak  load — in¬ 
fallible  harbingers  of  spring — are  serv¬ 
ing  notice  to  the  central-station  man  that  in  a  few  months 
more  he  will  have  a  lot  of  expensive  machinery  lying  idle 
in  his  plant — machinery  which  during  the  summer  months 
might  be  earning  its  highest  rate  of  return  had  foresight 
only  been  exercised  in  preparing  to  have  a  part  in  the 
profits  of  ice  manufacture.  As  pointed  out  many  times  in 
these  columns,  the  combination  ice-electric  plant  utilizes 
the  waste  products  and  hours  of  light  load  of  the  electric 
plant  for  the  manufacture  of  a  very  profitable  by-product. 
The  ice  business  shares  the  burden  of  operating,  labor,  office, 
real-estate,  plant  investment  and  insurance  costs,  lowering 
the  cost  of  electricity  and  making  cheap  ice.  One  set  of 
employees  and  office  help  can  handle  both  businesses,  keep¬ 
ing  themselves  useful  all  the  year  round  so  that  there  need 
be  no  lay-offs.  An  ice  plant  often  makes  it  possible  to 
perform  without  loss  an  otherwise  unproductive  twenty- 
four-hour  service  during  the  first  season  or  two  of  all-day 
operation,  while  the  electric-fan,  flatiron  and  cooking  loads 
are  being  built  up.  Moreover,  pure,  clean,  sanitary  ice  is  a 
product  for  which  the  demand  grows  as  the  commodity  be¬ 
comes  available  at  a  reasonable  price.  Once  the  supply  is 
established  the  demand  grows  rapidly,  and  in  point  of 
economy  no  mere  ice  plant  can  ever  begin  to  compete  with 
the  central  station  which  is  turning  out  ice  and  electricity 
with  a  single  set  of  plant  costs. 

New  Use  for  If  the  government  is  successful  in  the 

Anti-Trust  Law  suit  filed  this  week  against  two  Chicago 
locals  of  the  Brotherhood  of  Electrical 
Workers,  a  new  field  of  usefulness  will  be  opened  up  for 
the  Sherman  law.  The  Attorney-General’s  bill  in  this  suit 
charges  officers  and  members  of  the  union  with  combining 
and  conspiring,  through  acts  of  violence  and  depredation, 
to  damage  telegraph  wires  and  interfere  with  the  transmis¬ 
sion  of  government  and  commercial  messages  in  interstate 
commerce.  It  has  already  been  decided  by  the  courts  that 
telegraph  messages  are  interstate  commerce,  and  if  the 
position  of  the  government  is  sustained  in  this  case,  it  would 
apparently  apply  as  well  to  interstate  telephone  and  trans¬ 
mission  lines.  The  Attorney-General’s  suit  comes  just  at 
the  moment  when  an  attempt  is  being  made  in  Congress  to 
pass  a  law  providing  that  no  part  of  the  appropriation  for 
enforcement  of  the  anti-trust  laws  shall  be  used  in  the 
prosecution  of  workingmen’s*  organizations.  It  is  to  be 
hoped  that  this  attempt  will  fail,  as  many  similar  attempts 
have  failed  in  the  past,  to  set  up  a  privileged  class — the 
members  of  •  labor  unions — who  need  not  obey  the  laws 
made  for  all.  In  this  event,  and  should  the  government 


win  the  Chicago  case,  a  new  and  effective  means  will  be 
available  for  dealing  with  labor  conspiracies,  and  one  that 
is  of  particular  interest  to  telephone,  telegraph  and  trans¬ 
mission  companies. 

All  Employees  Upon  the  accomplishments  of  the  com¬ 

as  Business  Aids  mercial  department,  no  less  than  on  the 
character  of  service  which  the  central 
station  renders,  depends  the  success  of  the  company.  Every 
employee,  then,  whose  personal  fortunes  are  cast  with  those 
of  the  corporation  should  be  vitally  interested  in  the  work 
of  new-business  getting,  lending  the  specialists  of  that  de¬ 
partment  all  possible  aid.  The  commercial  agent  will  wel¬ 
come  tips  from  every  source,  and  the  getting  of  such  tips 
depends  largely  upon  the  number  of  points  of  contact  with 
the  community  served.  Each  employee  has  his  own  little 
circle  of  friends,  acquaintances  and  friends’  friends,  and 
even  the  humblest  of  these  groups  offers  a  rich  field  for 
obtaining  suggestions,  criticisms,  house-wiring  prospects, 
possible  appliance  sales,  etc.  A  progressive  Western  com¬ 
pany  recently  went  to  the  extent  of  preparing  a  detailed 
schedule  of  remuneration  for  non-commercial  employees 
who  aid  the  new-business  department,  and  the  plan  has 
already  proved  very  profitable  to  both  the  utility  and  mem¬ 
bers  of  the  operating  and  maintaining  forces.  Passing  over 
the  practical  expediency  of  such  a  plan  (which  certain 
sensitive  central-station  moralists  insist  is  “bribing  the  em¬ 
ployee  to  do  his  plain  duty”),  we  can  only  insist  that  such 
commercial  co-operation  is  indeed  the  employee’s  duty,  and 
that  the  performance  of  such  duty  invariably  brings  its 
own  reward.  Even  if  the  employee  is  to  be  denied  a  direct 
reward,  he  will  just  as  surely  reap  his  profit  in  increased 
company  activity  and  greater  chance  for  his  own  advance¬ 
ment. 


The  Economics  The  disposal  of  the  waste  of  a  coal 

of  Culm  Burning  mine  has  been  a  standing  problem  for 

many  years.  Mountains  of  culm  ac¬ 
cumulate  alongside  every  active  mine.  Some  small  portions 
were  often  burned  for  incidental  uses,  but  no  real  progress 
was  made  until  the  rise  of  the  electric  lighting  and  motor- 
service  business.  This  filled  the  necessary  condition  of  be¬ 
ing  a  business  in  which  the  point  at  which  energy  might 
be  generated  was  in  a  measure  independent  of  the  place 
where  it  might  be  sold  and  used.  An  ordinary  factory 
might  find  itself  greatly  incommoded  by  being  next  to  the 
culm  pile,  but  electric  stations  have  found  this  location 
advantageous  for  at  least  twenty  years  past.  One  of  the 
recent  and  very  interesting  examples  of  the  burning  of 
culm  to  great  advantage  is  found  in  the  electric  plant  of  the 
.Acadia  Coal  Company,  described  elsewhere  in  our  columns. 
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It  represents  a  deliberate  and  highly  successful  attempt  to 
utilize  this  waste  fuel  not  only  for  the  service  of  the  mine 
from  which  it  is  derived  but  for  the  distribution  of  energy 
to  other  points,  including  another  large  mine.  The  generat¬ 
ing  plant  is  out  of  the  ordinary  in  several  particulars.  In 
the  first  place,  the  generators  are  of  German  make,  al¬ 
though  coupled  to  horizontal  turbines  of  the  familiar  Cur¬ 
tis  type,  and  the  frequency  is  the  standard  Continental 
frequency  of  50  cycles  instead  of  the  60  cycles  usual  here. 

The  boiler  room  contains  the  usual  bank  of  water-tube 
boilers  with  superheaters  and  is  equipped  with  mechanical 
stokers,  as  every  plant  burning  low-grade  fuel  ought  to  be. 
There  is,  however,  special  provision  for  averting  the  waste 
of  fuel  likely  to  be  troublesome  in  burning  culm.  Below  the 
front  of  each  furnace  provision  is  made  for  catching  un¬ 
burned  coal  which  falls  from  or  through  the  stokers,  and 
a  conveyer  is  provided  to  return  this  still  useful  fuel  to 
the  feeding  .system.  The  device  appears  to  work  well  in 
facilitating  efficient  burning  of  the  very  heterogeneous  ma¬ 
terial  found  in  the  culm  coal,  although  the  percentage  of 
a.sh  in  this  case  rises  as  high  as  40.  The  ashes  from  the 
furnaces  are  discharged  into  an  open  flume  which  runs 
down  onto  flats  below  the  station,  and  the  ashes  are  swept 
away  and  dumped  on  the  flats  by  the  discharge  from  the 
condensers  and  some  waste  water  from  the  mines. 

Most  of  the  energ>’  from  the  plant  is  utilized  for  motor 
service  in  the  mining  work,  largely  for  pumping.  The 
three-phase  motors  for  the  main  pumps  are  built  with  squir¬ 
rel-cage  rotors,  a  rather  unusual  construction  for  such 
large  units,  but  admirably  applicable  in  this  case,  owing  to 
the  steady  load  which  is  upon  them  and  the  infrequency 
of  stopping  and  starting.  Another  unusual  bit  of  engineer¬ 
ing  is  the  transmission  of  energy  from  the  switchboard  to 
a  group  of  mines  a  mile  and  a  half  distant  by  underground 
cables  worked  at  3000  volts.  These  cables  are  of  ordinary 
leaded  construction  laid  in  dry  sand  at  the  bottom  of  a 
trench  3  ft.  deep  and  protected  with  a  layer  of  tiles.  This 
simple  underground  system  seems  to  work  admirably.  The 
plant  is  a  capital  example  of  the  useful  disposition  of 
waste  material. 


The  Electron  Theory  of  Magnetism 

.Ampere  demonstrated  that  all  the  ordinary  phenomena 
of  ferromagnetism  could  be  simulated  by  the  actions  of 
steady  electric  currents.  That  is  to  say.  if  wc  assume, 
for  example,  the  simple  case  of  two  short  horizontal  bar- 
magnets,  with  their  like  poles  presented  to  each  other,  we 
know  that  the  magnets  will  be  mutually  repelled.  Now,  if 
we  should  replace  the  permanent  magnets  by  properly 
selected  helices  of  insulated  copper  wire,  carrying  currents, 
the  same  repulsion  could  be  manifested. 

The  modern  electron  theory  regards  the  atoms  of  all 
substances  as  active  aggregations  of  positive  and  negative 
corpuscles,  the  negative  corpuscles  being  the  smaller,  more 
numerous  and  more  rapidly  revolving  constituents.  An 
atom  of  hydrogen,  on  this  theory,  comprises  a  large  num¬ 
ber  of  negative  corpuscles,  each  similar  and  similarly 
charged  with  electricity,  and  perhaps  describing  rapid 
revolutions  in  orbits  around  a  central  positive  corpuscle  or 


positive  corpuscular  nucleus,  like  a  microcosmic  solar  sys¬ 
tem  with  the  central  sun  as  the  positive  nucleus  and  the 
negative  electrons  as  equal  planets,  the  size  of  each  planet 
being  small  in  comparison  with  the  size  of  the  orbit  in 
which  it  revolves.  If,  for  instance,  we  imagine  the  atom 
of  hydrogen  enlarged  to  the  size  of  a  house,  the  plants  or 
negative  electrons  might  be  each  as  large  as  a  gnat  or 
small  fly. 

The  electron  theory  seeks  to  give  a  physical  basis  to 
Ampere’s  hypothesis  by  pointing  out  that  everyone  admits 
a  moving  electric  charge  to  be  the  equivalent  of  an  electric 
current.  Hence  each  and  every  molecule  of  iron  in  a 
permanent  magnet,  since  it  is  built  up  of  atomic  aggrega¬ 
tions  of  charged  and  moving  electrons,  is  a  congeries  of  lit¬ 
tle  electric  currents  in  closed  loops  of  extremely  small  di¬ 
mensions.  It  is  reasonable  to  suppose  that  when  iron  or 
steel  is  magnetized  all  the  little  current  loops  of  planetary 
orbits  become  oriented  in  the  same  sense,  or  are  brought 
into  parallel  planes.  Here  are  .Ampere’s  equivalent  elec¬ 
tric  currents  all  ready  made,  and  permanently  inherent  in 
the  structure  of  iron  atoms. 

A  fresh  contribution  to  the  mathematical  literature  of 
this  subject  by  Dr.  Elmer  H.  Williams  is  referred  to  in  this 
week’s  Digest.  It  is  shown  that  certain  e.xperimental  re¬ 
sults  favor  the  theory,  while  other  e.xperimental  results 
are  not  at  present  in  accordance  with  it.  For  exaniDle. 
in  order  to  account  for  the  observed  magnetic  ’moment  of 
oxygen  molecules,  the  velocity  of  rotation  in  the  atomic 
orbit  of  a  single  active  electron  should  be  2000  km  per  sec¬ 
ond,  or  once  around  our  world  in  twenty  seconds.  If, 
now,  we  consider  what  should  be  the  velocity  of  such  a 
negative  electron  in  the  same  orbit,  in  order  that  its  cen¬ 
trifugal  force  .should  just  balance  its  attractive  pull  toward 
the  central  nucleus,  considered  as  a  single  positive  electron, 
the  result  is  1200  km  per  second.  In  this  case  the  agree¬ 
ment  is  not  very  close;  nevertheless,  the  velocity  which 
.satisfies  the  crude  electric  problem  is  of  the  same  order  as 
that  which  satisfies  the  magnetic  state  of  the  case,  so  that 
there  is  hope  of  bringing  the  agreement  closer  when  the 
facts  of  electric  attraction  may  be  more  definitely  known. 
Incidentally,  we  may  notice  that  on  the  estimate  of  an 
orbital  radius  of  1.5  Xio  '*  cm,  and  the  velocity  of  1200 
km  per  second,  the  periodic  time  or  duration  of  one  revo¬ 
lution  comes  out  as  about  8X  second;  or  one  second 
of  time  would  include  more  than  a  thousand  million  million 
rotations,  or  “years,’’  of  the  planetary  electron. 

.Again,  Curie  deduced  from  the  electron  theory  the  sim])le 
law  that  in  paramagnetic  substance.s — that  is,  substances 
which  are  magnetic  like  iron,  but  only  in  very  feeble  fle- 
grec — the  coefficient  of  magnetization  should  be  inversely 
l)roportional  to  the  ab.solute  temperature.  This  rule  seems 
to  be  borne  out  in  a  number  of  substances,  but  not  in  all. 
.Again,  the  self-induction  of  the  electric  currents  due  to 
the  orbital  revolutions  of  charged  electrons  appears  to  be 
of  just  the  right  amount  to  account  for  the  inertia  of  the 
electrons  considered  as  moving  masses.  The  electronic 
theory  thus  accounts  for  the  inertia  of  matter  as  the  sum 
total  of  all  the  inertia  of  the  electrons,  which  appears  to  be 
the  precise  mechanical  equivalent  of  the  self-inductions 
pertaining  to  electric  currents  of  closed  loops  in  space. 
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This  is,  however,  aside  from  the  phenomena  of  magnetism. 
Although  the  evidence  in  favor  of  the  electron  theory  of 
magnetism  is  far  from  being  convincing,  yet  there  is  suffi¬ 
cient  experimental  evidence  of  its  probability  to  invest  the 
critical  investigation  of  the  theory  with  great  interest. 


Iron  in  Electrical  Instruments 

In  a  recent  paper  read  before  the  German  Electro- Tech¬ 
nical  Society  Dr.  Dolivo  Dobrowolsky  takes  up  the  ques¬ 
tion  of  the  use  of  iron  in  electrical  measuring  instruments, 
a  subject  to  which  he  has  given  much  attention.  He  as¬ 
sumes  a  position  which,  as  he  frankly  intimates,  sounds 
altogether  radical  to  the  ordinary  engineer  in  advocating 
the  liberal  use  of  iron  in  measuring  instruments,  on  the 
general  ground  that  the  great  increase  of  available  torque 
quite  overweighs,  in  a  properly  designed  instrument,  the 
variations  of  remnant  magnetism  which  have  been  gen¬ 
erally  feared.  He  points  out  that  the  remnant  magnetism 
on  percentage  as  a  basis  depends  on  the  ratio  of  the  ampere- 
turns  effective  in  magnetizing  it  to  the  total  ampere-turns 
concerned,  so  that  if  to  the  iron  parts  only  i  per  cent  or  so 
of  the  total  ampere-turns  are  applied  in  such  instruments, 
for  example,  as  commercial  wattmeters,  then  the  possible 
remaining  magnetic  error  reduces  to  a  similar  proportion 
and  practically  drops  out  of  sight.  He  finds,  for  example, 
that  it  is  quite  practicable  to  design  instruments  of  this 
class  with  errors  due  to  phase  difference  of  only  a  small 
fraction  of  i  per  cent  and  yet  with  many  times  the  torque 
available  in  instruments  of  which  the  iron  has  been  re¬ 
duced  to  a  minimum.  The  gain  in  robustness  in  such  in¬ 
struments  of  powerful  torque  is  too  obvious  to  need  com¬ 
ment,  a  gain  peculiarly  important  in  the  case  of  curve¬ 
drawing  instruments,  in  which  lack  of  sufficient  torque 
tends  to  be  a  constant  and  irritating  source  of  error. 

Dr.  Dobrowolsky  describes  in  detail  the  construction  of 
commercial  wattmeters  made  according  to  his  principles, 
and  they  seem  indeed  to  be  extraordinarily  powerful  and 
substantial,  while  yet  showing  very  small  phase  errors 
and  a  precision  quite  sufficient  for  all  the  ordinary  work 
of  the  technical  alternating-current  measurements.  After 
all,  the  practical  desideratum  in  the  everyday  commercial 
instrument  is  that  its  total  errors  must  be  within  very  mod¬ 
erate  limits,  preferably  within  a  small  fraction  of  i  per 
cent.  It  makes  little  difference  what  the  nature  of  the 
errors  may  be  if  their  sum  be  always  small. 

Dr.  Dobrowolsky’s  line  of  operation  involves  cheerfully 
facing  the  small  remnant  errors  due  to  the  use  of  liberal 
quantities  of  iron,  for  the  sake  of  wiping  out  the  irregulari¬ 
ties  of  performance  which  may  be  traced  to  insufficient 
torque.  'The  results  as  he  reports  them  seem  fully  to 
justify  the  means  taken  to  secure  them.  For  instruments 
designed  strictly  for  laboratory  use,  in  which  the  casual 
errors  can  be  reduced  to  the  minimum  possible  amount,  the 
free  use  of  iron  may  add  more  difficulties  than  it  obviates, 
but  certainly  if  Dr.  Dobrowolsky’s  figures  are  at  all  typical 
of  the  general  practice  he  has  introduced,  his  plan  of  con¬ 
struction  is  working  out  with  a  degree  of  precision  very 
gratifying  for  ordinary  technical  measurements. 


Hyperbolic  Functions 

In  his  notable  course  of  lectures  on  the  application  of 
hyperbolic  functions  to  electrical  engineering  problems,  ab¬ 
stracts  of  tbe  last  two  of  which  are  published  elsewhere  in 
this  issue.  Dr.  A.  E.  Kennelly  has  practically  covered  again 
the  ground  of  his  first  series  of  lectures  on  the  subject  be¬ 
fore  tbe  University  of  London  nearly  two  years  ago.  In 
demonstrating  the  peculiar  fitness  of  hyperbolic  functions 
for  solving  quantitative  problems  in  circuits  possessing 
linear  resistance,  reactance,  capacitance  and  leakance,  he 
has  also  done  a  service  in  emphasizing  the  ever-growing 
importance  of  a  sound  training  in  applied  mathematics  as  a 
preparation  for  constructive  engineering  performance. 
Probably  nine  out  of  ten  electrical  engineering  graduates 
fall  back  instinctively  upon  the  methods  taught  them  in 
college  when  confronted  in  practical  experience  with  a 
problem  which  requires  a  theoretical  solution  as  a  basis  of 
procedure.  Comparatively  few  engineers,  however,  are 
called  upon  to  accomplish  results  which  make  it  necessary 
to  increase  their  equipment  or  knowledge  of  mathematical 
methods.  Yet  when  the  need  arises  it  is  very  essential  to 
choose  an  effective  and  efficient  method  of  mathematical 
analysis.  When  looked  upon  as  a  tool  or  machine  which 
only  grinds  the  grist  that  comes  to  the  mill,  mathematics 
ought  to  lose  some  of  its  terrors  for  the  average  mind. 
Devoid  of  real  mystery,  and  turning  out  conclusions  which 
can  never  transcend  the  limits  of  the  assumptions  or  hypo¬ 
theses  that,  so  to  speak,  were  dumped  into  the  hopper  at 
the  outset,  it  becomes  a  most  useful  tool  and  very  essential 
in  many  problems  met  in  modern  engineering. 

When  a  teacher  of  electrical  science  commences  to  dis¬ 
cuss  mathematical  functions  which  have  a  strange  or  un¬ 
familiar  name,  the  average  engineer  readily  assumes  that 
the  subject  is  passing  beyond  his  grasp.  But  the  term  func¬ 
tion  means  merely  a  mathematical  operation,  and  every 
technical  graduate  is  familiar  with  the  more  common  func¬ 
tions,  such  as  logarithms,  the  circular  nr  trigonometric 
functions,  etc.  Other  and  less  familiar  functions  become 
very  useful  in  the  solution  of  some  of  the  more  complex 
phenomena,  such  as  the  determination  of  the  skin  effect  in 
conductors  with  very  rapidly  changing  currents.  It  was 
first  discovered  many  years  ago  that  the  so-called  hyper¬ 
bolic  functions,  definable  in  terms  of  the  simple  exponential 
quantities  c®  and  are  also  of  use  in  several  electrical 
problems.  'The  foremost  of  these  is  the  case  of  linear  cir¬ 
cuits  with  distributed  properties,  as  in  the  case  of  all  trans¬ 
mission  lines,  whether  for  transporting  energ\-  or  intelli¬ 
gence.  The  differential  equations  which  express  the  funda¬ 
mental  relations  in  such  circuits  lead  at  once  to  a  solution 
involving  and  c~^,  but  for  the  purposes  of  numerical 
calculation  it  becomes  very  convenient  to  avoid  this  form 
of  expression  and  substitute  hyperbolic  functions.  Facility 
in  their  use  is  therefore  an  advantage  in  dealing  with  con¬ 
crete  problems  in  energy  transmission,  telephone  trans¬ 
mission  and  telegraph  .transmission.  They  also  become  use¬ 
ful  in  calculating  the  exact  capacitance  of  linear  circuits, 
as  Dr.  Kennelly  has  previously  shown  in  our  columns.  The 
engineering  profession  is  indebted  to  him  for  elucidating 
the  uses  of  another  tool  which  has  numerous  applications  in 
electrical  engineering. 
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The  News  of  the  Week 


Activities  and  Events  in  the  EHectrical  Field- 
Reports  of  Meeting — Commission  Findings,  Etc. 


International  Congress  of  Refrigeration 

The  first  International  Congress  of  Refrigeration  was 
held  at  Paris  in  1908,  the  second  at  Vienna  in  1910,  and 
the  third  will  be  held  in  Washington,  D.  C.,  and  Chicago, 
Ill.,  during  September,  1913.  The  opening  meeting  will  take 
place  in  Washington,  D.  C.,  on  T>ept.  15.  while  the  other 
meetings,  business  and  scientific,  will  commence  in  Chicago 
on  Sept.  17.  More  than  forty  countries  will  be  represented 
by  official  government  ^delegates  as  well  as  by  delegates 
from  industrial  associations,  technical  societies  and  insti¬ 
tutions  of  learning  and  experts  and  practical  men  inter¬ 
ested  in  the  subiect. 

An  exposition  of  perishable  foods  under  refrigeration 
and  of  ice-making  and  refrigerating  machinery  will  be 
held  at  the  Coliseum  for  two  weeks,  in  conjunction  with 
the  congress.  Public  lectures  will  also  be  given  on  the 
proper  care  and  conservation  under  refrigeration  of  per¬ 
ishable  foods.  A  cold-storage  banquet  will  also  be  one  of 
the  unique  features.  The  general  purpose  of  the  congress 
is  to  stimulate  harmonious  and  concerted  efforts  for  the 
development  of  the  science  and  the  art  of  refrigeration, 
to  encourage  educational  and  general  progress  in  the  in¬ 
dustry.  to  determine  correct  basic  data  and  standards,  to 
promote  scientific  study  and  discussion,  to  stimulate  in¬ 
vestigation  and  research,  to  determine  the  best  methods 
of  refrigeration,  to  encourage  trade  in  cold-storage  prod¬ 
ucts  and  to  study  existing  laws  and  the  need  of  laws 
regulating  the  industry. 

Any  person,  firm,  corporation,  society  or  association  in¬ 
terested  in  the  objects  of  the  congress  is  eligible  to  mem¬ 
bership.  The  official  languages  will  be  English,  French, 
(ierman  and  Spanish.  There  will  be  six  sections,  each  in 
charge  of  a  committee  responsible  to  the  general  executive 
committee.  According  to  the  present  plans  for  the  pro¬ 
gram,  it  is  proposed  to  leave  New  York  on  Sept.  14  for 
Washington,  where  the  formal  opening  will  take  place  on 
Sept.  15,  after  which  the  delegates  will  be  received  by  the 
President  of  the  United  States.  On  Sept.  16  the  delegates 
will  leave  for  Chicago.  It  is  planned  to  have  half-day 
sessions  of  each  section  from  Sept.  18  to  23  inclusive.  The 
secretary-general  is  Mr.  J.  F.  Nickerson,  431  South  Dear¬ 
born  Street,  CMrago,  Ill. 


Electrical  Development  Society  Conference 

The  morning  sessions  of  the  conference  which  the  So¬ 
ciety  for  Electrical  Development,  Inc.,  is  to  hold  in  New 
York  on  March  4  and  5  will  begin  at  10  a.m.  The  afternoon 
sessions  will  begin  at  2  p.m.  There  will  be  an  evening  ses¬ 
sion  on  March  4,  beginning  at  8  p.m.,  and  on  the  evening 
of  March  5  there  will  be  a  banquet  at  Delmonico’s,  as  pre¬ 
viously  noted.  The  hour  for  the  banquet  will  be  7  p.m. 
The  guests  will  be  Mr.  Frank  E.  Wallis,  of  Wallis  &  Good- 
wille,  architects;  Dr.  Talcott  Williams,  director  of  the 
School  of  Journalism,  Columbia  University,  and  Mr.  James 
H.  Collins,  the  well-known  writer  on  business  topics.  The 
price  of  the  banquet  to  the  electrical  industry  will  be  $5 
per  cover.  On  March  6  the  board  of  directors  and  the 
executive  committee  of  the  Society  for  Electrical  Develop¬ 
ment,  Inc.,  will  hold  a  meeting  and  review  the  proceedings 
of  the  conference.  Mr.  James  M.  Wakeman,  general  man¬ 


ager  of  the  society,  in  discussing  its  aims,  said  in  part,  this 
week:  “No  one  manufacturer,  central  station,  contractor 
or  dealer  can  carry  out,  single-handed,  efficient  educational 
work  as  well  as  it  can  be  carried  out  by  co-operative  effort. 
It  is  believed  that  the  conference  will  constitute  a  starting 
point  in  electrical  development  and  that  it  will  produce  a 
co-operative  result  eclipsing  any  heretofore  known,  with 
individual  benefit  to  all  engaged  in  the  industry,  and  to  the 
industry  at  large.” 


Pacific  Coast  A.  I.  E.  E.  Convention 

At  the  request  of  the  .\merican  Institute  of  Electrical 
Engineers’  members  in  X’ancouver  and  vicinity,  the  board 
of  directors  has  authorized  the  holding  of  the  annual 
Pacific  Coast  convention  of  the  Institute  at  Vancouver, 
British  Columbia,  on  Sept.  9.  10  and  il,  1913.  The  Van¬ 
couver  .section  has  been  working  for  some  time  in  prepara¬ 
tion  for  this  convention  and  has  already  arranged  for  a 
number  of  papers,  and  plans  are  maturing  for  interesting 
trips  to  some  of  the  large  hydroelectric  installations  in  the 
vicinity  of  Vancouver. 


Awards  of  Medals  by  Franklin  Institute 

The  Franklin  Institute,  Philadelphia,  has  awarded  Elliott 
Cresson  gold  medals,  the  highest  honor  in  the  gift  of 
the  institute,  to  six  men  for  notable  work  done  for  the 
betterment  of  living  conditions  or  improvement  in  art, 
science  or  mechanics.  Winners  of  the  medals  and  the 
work  for  which  they  won  recognition  are  as  follows: 

Dr.  Charles  Proteus  Steinmetz,  Schenectady,  N.  Y.,  for 
successful  application  of  the  analytical  method  to  the  solu¬ 
tion  of  numerous  problems  of  first  practical  importance  in 
the  field  of  electrical  engineering. 

Mr.  Emile  Berliner,  Washington,  D.  C.,  for  important 
contributions  to  telephony  and  to  the  science  and  art  of 
sound  reproduction. 

Dr.  Isham  Randolph.  Chicago,  for  distinguished  achieve¬ 
ment  in  the  field  of  civil  engineering. 

Lord  Rayleigh  (Dr.  John  William  Strutt),  Witham,  Es¬ 
sex,  England,  for  extended  researches  of  signal  importance 
in  physical  science. 

Sir  William  Ramsay.  London,  for  numerous  discoveries 
in  the  science  of  chemistry. 

Dr.  Emil  Fischer,  Berlin,  Germany,  for  numerous  con¬ 
tributions  of  fundamental  importance  to  the  science  of 
organic  and  biological  chemistry. 


American  Museum  of  Safety 

.\t  a  special  meeting  of  the  officers  of  the  American 
Museum  of  Safety  called  by  its  president,  Mr.  .Arthur 
Williams,  of  the  New  York  Edison  Company,  at  Del¬ 
monico’s,  New  York.  Feb.  21,  the  views  of  Mrs.  E.  H. 
Ilarriman  concerning  the  Harriman  railway  medals  in 
memory  of  her  husband  were  outlined  by  Dr.  George  F. 
Kunz.  The  three  medals,  of  gold,  silver  and  bronze,  will 
be  designed  by  Mr.  J.  B.  Frazer,  the  noted  sculptor  and 
designer  of  the  new  5-cent  piece.  The  awards  are  to  be 
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made  annually  in  January,  beginning  with  1914,  to  the  rail¬ 
road,  operative  head  and  individual  employee  contributing 
most  to  progress  and  safety  in  railroad  travel.  President 
Williams  has  appointed  as  the  medal  committee  Dr.  Arthur 
T.  Hadley,  president  of  Yale,  chairman;  the  United  States 
Commissioner  of  Labor;  Mr.  W.  F.  Allen,  secretary  of  the 
American  Railway  Association ;  Samuel  O.  Dunn,  editor  of 
the  Railzvay  Age  Gazette,  and  Mr.  Franklin  K.  Lane,  chair¬ 
man  of  the  Interstate  Commerce  Commission.  A  committee 
on  arrangements  for  a  new  building  to  house  the  American 
Safety  Museum,  which  is  now  rather  cramped  in  its  quar¬ 
ters  in  the  Engineering  Societies  Building,  29  West  Thirty- 
ninth  Street,  New  York  City,  has  also  been  appointed  and 
consists  of  Messrs.  Arthur  Williams,  chairman;  James 
Speyer,  Henry  D.  Whitefield  and  L.  B.  Gawtry,  Dr.  George 
F.  Kunz  and  Dr.  Charles  A.  Doremus. 


Disastrous  Sleet  Storm  in  the  Middle  West 

Extensive  areas  of  Illinois  and  Wisconsin  were  visited 
on  Feb.  21  by  a  storm  of  wind,  snow  and  rain,  which  be¬ 
came  an  infliction  of  sleet  in  Chicago  and  its  vicinity. 
Damage  amounting  to  hundreds  of  thousands  of  dollars 
was  done  to  overhead  telephone,  telegraph  and  electric- 
service  wires.  Pole  lines  were  down  for  long  stretches 
along  the  railroads  entering  Chicago.  In  the  Stockyards 
district  of  that  city,  in  the  suburb  of  Oak  Park  and  in 
other  localities  the  electric-supply  service  was  crippled. 
In  Aurora  so  many  wires  were  down  that  the  Mayor 
ordered  the  supply  of  electricity  cut  off  by  public-service 
companies  until  linemen  could  make  repairs.  Many  of  the 
wires  leading  out  of  Joliet  were  down  owing  to  the  violence 
of  the  wind  and  the  weight  of  the  ice  coating.  In  Evanston 
the  police  were  summoned  to  a  store  by  an  automatic  bur¬ 
glar  alarm  which  was  sounded  owing  to  the  crossing  of 
wires.  Street-railway  service  in  many  cities  was  seriously 
handicapped. 


A  Bureau  of  Safety  for  a  Large  Public-Utility 
Organization 

The  Middle  West  Utilities  Company,  of  Chicago,  has 
organized  a  bureau  of  safety,  which  will  act  in  an  advis¬ 
ory  capacity  for  the  various  subsidiary  companies.  These 
subsidiaries  operate  electric-service,  gas,  heating,  ice-man¬ 
ufacturing,  interurban-railway,  street-railway  and  water¬ 
works  plants.  The  diversified  character  of  the  utilities 
has  made  it  necessary  to  include  in  the  organization  in¬ 
spectors  familiar  with  safety  appliances  in  each  class.  The 
work  of  the  bureau  will  include  not  only  the  recommenda¬ 
tion  of  different  safety  appliances  but  also  various  courses 
of  lectures  and  campaigns  of  education  relating  to  safer 
methods  of  conducting  public-service  utilities  with  a  view 
to  reducing  both  personal-injury  liability  and  the  fire  haz¬ 
ard. 

Previous  to  the  organization  of  the  bureau  of  safety  the 
Middle  West  Utilities  Company  decided  to  handle  its  own 
fire  and  liability  insurance  under  a  trust  agreement.  A 
fund  has  been  created,  of  which  President  Samuel  Insull, 
Vice-president  Martin  J.  Insull  and  Mr.  Edward  P.  Rus¬ 
sell  (a  director  of  the  company)  have  been  made  trustees. 
These  trustees  have  entered  into  liability  and  fire-insur¬ 
ance  agreements  with  the  subsidiary  companies.  For  the 
present  the  assessments  are  about  the  same  as  the  pre¬ 
miums  paid  to  outside  companies  handling  the  same  classes 
of  insurance. 

The  bureau  of  safety  acts  much  as  a  board  of  under¬ 
writers  the  business  of  which  is  to  conserve  the  insurance 
fund.  The  trust  fund  accumulating  from  the  assessments 
paid  by  the  subsidiary  companies  will  be  deposited  at  in¬ 
terest,  and  as  it  grows  the  interest  will  be  returned  to  the 


different  subsidiaries  in  proportion  to  their  assessments,  or 
else  the  assessments  will  be  reduced,  care  being  taken  to 
maintain  a  trust  fund  at  all  times  sufficient  to  carry  the 
insurance.  The  trustees  will  issue  participating  certificates 
in  lieu  of  policies  in  the  ordinary  form. 

Various  forms  and  instructions  have  been  issued  by  the 
bureau.  These  include  suggestions  for  the  reduction  of 
the  fire  hazard,  monthly  reports,  accident  reports  and  the 
like.  The  bureau  of  safety  of  the  Middle  West  Utilities 
Company  is  in  charge  of  Mr.  Charles  B.  Scott,  manager. 


Census  on  Underground  Construction 

Some  few  years  ago  the  National  Electric  Light  Associa¬ 
tion  compiled  data  as  to  the  extent  to  which  underground 
conduits  were  used  in  this  country  and  Canada.  These 
figures  having  become  obsolete,  attempts  are  now  being 
made  by  the  association  to  collect  up-to-date  facts  on  the 
subject.  Mr.  H.  H.  Stannard,  commercial  engineer  for 
G.  M.  Gest,  who  is  conducting  this  investigation  on  behalf 
of  the  association,  will  shortly  mail  to  every  central-station 
manager  a  letter  requesting  information  in  regard  to  the 
conduit  systems  used  by  the  central-station,  telephone,  tele¬ 
graph  and  traction  companies,  inquiring  how  many  duct 
feet  are  used  by  each  company  and  whether  the  conduit 
system  is  owned  by  the  municipality  or  the  companies. 
When  the  information  is  collected  it  will  be  placed  on  file 
permanently  at  the  offices  of  the  association  and  will  serve 
as  a  basis  for  future  compilation  of  records  on  this  kind  of 
distribution  equipment. 


Advantages  of  Thin-Plate  Storage  Batteries 

A  paper  on  the  Philadelphia  thin-plate  storage  battery 
was  presented  by  Mr.  James  M.  Skinner  at  the  regular 
monthly  meeting  of  the  Electric  \'ehicle  Association  of 
America  held  in  New  York  on  Feb.  25.  The  author  de¬ 
scribed  the  evolution  of  battery  grids  and  showed  how  the 
present  type  of  thin  plate  had  been  developed  from  the 
heavier  types  formerly  in  use.  Special  emphasis  was  placed 
upon  the  advantages  of  the  “diamond  grid.”  Lantern  slides 
were  used  to  show  the  sturdy  construction  of  this  plate  and 
to  illustrate  how  the  active  material  is  held  firmly  in  place 
by  the  diagonal  members  of  the  grid  frame.  It  was  stated 
that  the  type  of  thin-plate  battery  containing  grids  only 
9/64  in.  thick  has  been  in  service  for  one  year,  and  as  yet 
no  trouble  has  been  occasioned  by  buckling  of  the  plates. 

Results  of  tests  made  by  the  Philadelphia  Storage  Battery 
Company  showed  that  the  portion  of  material  in  a  lead  plate 
which  is  really  active  is  confined  to  that  material  which  lies 
within  1/32  in.  of  the  plate  surface.  It  was  stated  that 
these  conclusions  were  reached  after  a  careful  chemical 
analysis  of  discharged  plates  layer  by  layer.  It  is  argued, 
therefore,  that  since  the  central  core  of  the  battery  plate  is 
inactive  it  should  be  reduced  to  a  minimum  limited  only  by 
mechanical  strength.  It  is  claimed  that  this  point  of  equi¬ 
librium  between  mechanical  strength  and  good  service  has 
been  reached  in  the  thin  plate,  which  is  9/24  in.  thick. 

Graphical  illustrations  were  displayed  showing  how  with 
a  battery  of  the  same  size  and  weight  it  is  possible  to  obtain 
54.5  per  cent  more  plate  surface  with  thin  plates  than  with 
thick  grids.  The  large  active  surface  presented  is  held 
to  be  a  great  factor  in  maintaining  constant  car  speed  on 
hills  and  under  extreme  weather  conditions. 

Internal  resistance,  ampere-hour  capacity,  relative  length 
of  life  in  number  of  discharges,  relative  cost  and  efficiency 
of  the  plates  of  different  thicknesses,  were  contrasted  in  a 
number  of  curves.  It  is  notable  that  in  each  instance  the 
thin-plate  battery  showed  itself  to  be  superior  to  any  of  its 
heavier  competitors.  The  internal  resistance  of  a  seven¬ 
teen-cell  thin-plate  battery  at  its  lowest  point  was  given  as 
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slightly  less  than  o.ooi  ohm.  The  efficiency  of  the  thin- 
plate  battery  was  given  as  70  per  cent. 

Mr.  Skinner  expressed  himself  as  a  strong  advocate  ot 
the  “no  gassing”  charge  and  stated  that  in  his  experience 
the  two  things  which  are  most  detrimental  to  battery  service 
are  gassing  and  heating.  He  explained  a  method  of  charg¬ 
ing  batteries  by  which  a  full  charge  can  be  given  to  the  bat¬ 
tery  without  the  occurrence  of  the  gassing  evil.  In  the  dis¬ 
cussion  which  followed  the  presentation  of  the  paper  the  fol¬ 
lowing  men  participated:  Messrs.  J.  S.  Codman,  Bruce  Ford, 
1’.  D.  Bartlett,  S.  C.  Harris,  D.  F.  Topias,  S.  G.  Thompson, 
R.  E.  Russell,  R.  M.  Lloyd,  H.  C.  Roberts,  1.  R.  Harris  and 
W.  P.  Kennedy.  Mr.  S.  G.  Thompson  read  a  tentative 
program  which  he  is  arranging  for  the  coming  meetings.  It 
was  announced  that  if  the  present  plans  were  carried  out 
Prof.  Harold  Pender  of  the  Massachusetts  Institute  of 
Technology  would  address  the  March  meeting  of  the 
society. 


Midwinter  Convention,  A.  I.  E.  E. 

Nearly  350  attended  the  midwinter  convention  of  the 
Atnerican  Institute  of  Electrical  Engineers  at  New  York, 
heb.  26  to  28.  'I'he  meeting  was  essentially  a  working  con¬ 
vention,  forty-five  papers  in  all  being  presented  and  dis¬ 
cussed  cluring  the  eight  busy  sessions,  which  closed  with 
a  reception  and  dance  at  the  Hotel  Astor  Friday  evening. 
Proposed  modifications  of  the  present  Institute  Standardi¬ 
zation  Rules  were  presented  before  the  sessions,  for  com¬ 
ment  and  sugge.stions  before  adoption  in  the  Rules. 

In  opening  the  convention  President  Ralph  D.  Mershon 
introduced  as  chairman  of  the  sessions  Dr.  A.  E.  Kennelly, 
chairman  of  the  standards  committee,  under  the  auspices 
of  which  the  meetings  were  held.  Dr.  Kennelly  referred 
to  the  advance  of  the  industry  which  has  made  advisable 
a  revision  of  the  present  Standardization  Rules  to  meet  the 
best  practice  of  to-day.  Among  the  requirements  of  such 
rules  he  mentioned  the  need  of  scientific  accuracy,  indus¬ 
trial  uniformity,  the  subservience  of  all  commercial  and 
industrial  interests  possible,  and  co-operation  in  determin¬ 
ing  national  and  international  standards  where  feasible. 

Te.MI’ERATURE  A.Nl)  h'l.ECTRICAI.  INSULATION 

Representing  the  suh-committee  on  revision  of  rules  re¬ 
lating  to  temperature  and  electrical  insulation.  Dr.  C.  P. 
Steinmetz  declared  the  need  for  constructive  rather  than 
destructive  criticism  in  the  work  of  revision  and  invited 
the  Institute  membership  to  offer  data  and  evidence  show¬ 
ing  how  individual  rules  might  be  improved.  The  sub¬ 
committee  papers  were  prepared,  he  said,  before  the  com¬ 
pilation  of  the  evidence  presented  in  the  following  re¬ 
ports,  and  although  the  degree  of  agreement  observed  is 
complimentary  to  the  various  authors,  no  attempt  has 
been  made  to  correlate  the  results  obtained.  No  standardi¬ 
zation  committee,  said  Dr.  Steinmetz,  can  legislate  and 
make  rules  if  these  rules  are  contrary  to  the  best  practice 
and  interests  of  the  industry.  Such  rules,  he  added,  can 
specify  how  a  machine  should  operate  hut  must  not  specify 
how  results  are  to  he  obtained  lest  development  of  design 
be  retarded  in.stead  of  assisted. 

Mr.  B.  G.  Lamme.  co-author  with  Dr.  Steinmetz  of  the 
suh-committee's  report  on  temperature  and  electrical  insu¬ 
lation.  followed  with  an  abstract  of  the  paper  as  presented, 
pointing  out  the  unusual  character  of  such  an  inquiry, 
merging  the  best  scientific  judgment  of  two  rival  engineer¬ 
ing  organizations. 

riie  report  of  the  sub-committee  recommends  that  Qo 
deg.  C.  .shall  be  the  ultimate  temperature  limit  for  class  A 
insulation,  suggesting  also  that  100  deg.  C.  be  considered 
as  the  maximum  permissible  for  insulation  where  long  life 
is  a  requirement.  They  further  recommend  40  deg.  as 
the  limiting  temperature  for  the  cooling  medium  or  room 
and  25  deg.  as  the  reference  air  temperature.  With  class 


B  insulations  125  deg.  C.  is  taken  as  the  limit  and  150 
deg.  as  the  maximum  permissible  in  the  insulation.  From 
80  deg.  to  85  deg.  rise  is  here  allowable.  In  making 
final  decisions  on  the  temperature-rise  question,  the  ulti¬ 
mate  temperature  attained  is  recommended  as  the  basis, 
rather  than  the  rise  itself. 

Method  of  Rating  Electrical  Apparatus 

Acting  as  a  sub-committee  on  methods  of  rating  appa¬ 
ratus.  Messrs.  \\'.  L.  Merrill,  W.  H.  Powell  and  Charles 
Robbins  report  urging  more  accurate  and  international 
ratings  of  electrical  equipment.  Among  the  subjects  treated 
in  their  discussion  are  capacity  rating  by  output,  with  use 
of  “kva”  and  “kw"  rather  than  “kw”  and  “hp" ;  continuous 
and  short-time  service  ratings ;  temperature  of  apparatus ; 
continuous  and  short-time  service ;  name-plate  stamping, 
etc.  The  committee  strongly  recommends  rating  in  “kva” 
instead  of  “kw,”  as  specially  desirable  in  the  case  of  gen¬ 
erators,  transformers,  synchronous  condensers,  etc.,  while 
urging  the  double  “hp-kw”  rating  for  motors.  In  place 
of  the  present  inexact  “intermittent  ratings”  a  set  of  six 
.\.  I.  E.  E.  standards,  with  appropriate  name-plates,  is 
suggested. 

Discussion 

In  the  course  of  the  joint  discussion  on  the  sub-commit- 
lee  papers,  Mr.  E,  A.  Wagner  submitted  a  written  contri¬ 
bution,  pointing  out  the  difficulty  of  classifying  electrical 
machinery  in  which  the  insulation  is  not  homogeneous 
throughout.  He  suggested  having  only  two  classes,  one 
class  which  “can  burn  out,”  and  another,  like  rheostats, 
heaters,  etc.,  which  cannot  burn  out.  Mr.  Wagner  also 
observed  that  the  suggested  method  of  rating  apparatus 
by  output  would  prove  confusing  applied  to  auto-transform¬ 
ers  or  compensators. 

Mr.  C.  E.  Allen  suggested  that  a  third  method,  “prepar¬ 
ing  and  applying,”  be  added  to  mechanical  and  electrical 
considerations  of  insulation  durability. 

Mr.  C.  L.  Waters  pointed  out  the  difficulty  which  even 
expert  factory  testers  have  in  assigning  actual  internal 
temperatures,  and  declared  that,  after  all,  results  will  de¬ 
pend  upon  the  manufacturer  and  the  materials  he  uses. 

Mr.  G.  I.  Stadeker  advised  that  changes  in  the  rules, 
though  needed,  he  made  slowly  in  order  to  avoid  confus¬ 
ing  the  non-technical  public  which  buys  power  apparatus. 

Dr.  F.  B.  Crocker,  in  a  communication  read  by  Mr. 
Arendt,  sugested  that  machines  built  to  maximum  rating 
must  be  applied  more  carefully  than  at  present.  Unlike 
other  power  apparatus,  an  electrical  machine  does  not 
automatically  protect  itself  if  overloaded.  The  author 
recommended  provisions  for  margin  of  safety  not  allowed 
in  the  proposed  rules. 

Mr.  James  Burke  said  that  in  the  design  and  manufac¬ 
ture  of  a  machine  its  temperature  rise  must  be  considered 
as  well  as  its  ultimate  temperature.  He  also  questioned 
how  equivalent  tests  might  be  obtained  with  justice  and 
accuracy  under  various  conditions. 

Mr.  H.  G.  Stott  spoke  appreciatively  of  the  committee's 
work,  but  cited  examples  in  his  own  experience  where  the 
life  of  insulation  had  been  limited  to  four  years  rather 
than  ten  as  proposed  in  the  rule.s. 

Mr.  L.  Schueler,  representing  the  \’erhand  Deutscher 
Elektrotechniker  of  Berlin,  Germany,  described  the 
standardization  rules  adopted  in  Germany,  comparing  them 
with  .American  practice.  .Abroad,  he  said,  ultimate  tem¬ 
perature  is  accepted  as  the  criterion  rather  than  mere 
temperature  rise.  Impregnated  cotton  is  limited  to  90  deg. 
G. :  cotton  without  impregnation  to  80  deg.  Other  higher 
limits  are  provided  for  moving  coils  and  for  coils  having 
one  layer  of  copper.  For  room  temperatures  the  inter¬ 
national  commission  has  adopted  30  deg.  C.  instead  of  40 
deg.  In  Germany  machine  capacities  are  limited  to  either 
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“continuous  ratings”  or  ratings  for  a  definite  time — ten, 
thirty,  sixty  and  ninety  minutes. 

Mr.  H.  A.  Hart  described  the  construction  of  armature 
coils  employing  only  copper,  fiber  and  asbestos,  with  var¬ 
nish  which  has  been  successfully  tested  to  250  deg.  C. 

Mr.  B.  A.  Behrend  pointed  out  that  “standardization  has 
always  standardized  the  past,”  since  the  future  and  even 
the  present  are  unknown.  Too  rigid  standardization,  he 
declared,  would  be  extremely  dangerous  and  a  possible 
handicap  to  the  industry.  General  terms,  he  insisted,  will 
make  the  Standardization  Rules  more  successful  than  an 
attempt  to  be  always  specific. 

Mr.  J.  M.  Smith  said  that  an  international  standard 
would  enable  American  manufacturers  to  compete  abroad, 
but  he  suggested  that  American  standards  are  better 
adapted  for  European  use  than  the  European  standards 
themselves,  although  the  latter  are  not  suitable  to  meet 
American  practice. 

Mr.  C.  Robbins,  a  member  of  the  sub-committee,  said 
that  with  the  increasing  range  of  apparatus  additional 
classifications  may  be  needed.  The  proposed  ratings,  he  in¬ 
sisted,  would  result  in  even  more  liberal  machines  than  at 
present. 

Dr.-  S.  S.  Wheeler  protested  against  the  application  of  a 
single  rating  which  might  effect  the  lowering  of  the 
standard  and  reduce  the  margin  of  safety. 

Mr.  Philip  Torchio  said  that  while  transformers,  motor- 
generator  sets,  rotary  converters,  etc.,  are  ordinarily  run 
at  normal  rating  in  central-station  operation,  marginal 
capacity  in  case  of  break-down  becomes  absolutely  essen¬ 
tial  and  of  the  utmost  importance  in  maintaining  emer¬ 
gency  service. 

Dr.  M.  (  i.  Lloyd  called  attention  to  the  necessary  distinc¬ 
tion  between  rating  and  capacity.  The  latter  depends  upon 
room  temperat\irc,  power-factor,  wave-form,  etc.,  while  the 
rating  should  be  based  primarily  on  the  ultimate  rise  in 
temperature  in  the  machine. 

Dr.  C.  P.  Steinmetz  added  that  while  the  data  gathered 
by  the  sub-committee  were  perhaps  incomplete,  since  it  had 
not  been  possible  to  get  the  opinions  and  operating  expe¬ 
rience  of  the  consulting  engineers  and  operating  men,  the 
meeting  had  been  called  to  bring  out  the  viewpoints  of  all 
classes,  in  this  way  working  toward  the  desired  definitions 
and  standardization  rules.  He  pointed  out  that  the  ideal 
specification  calls  for  apparatus  which  will  operate  for  a 
number  of  years  under  normal  conditions  without  de¬ 
struction,  and  that  the  object  before  the  meeting  was  to 
prepare  specifications  to  that  end. 

Mr.  Henry  G.  Reist  compared  electrical  machinery  with 
gas  engines,  waterwheels  and  steam  turbines.  The  speaker 
suggested  that  the  rating  of  motors  be  based  on  ability  to 
run  with  a  given  load  during  a  certain  length  of  time,  this 
length  of  time  to  be  stated  with  the  rating.  He  favored 
conservatism  and  recommended  low  temperatures. 

Mr.  B.  G.  Lamme  declared  that  the  sub-committee  has 
advocated  cutting  down,  not  raising  the  temperature.  It 
has  recommended  that  the  actual  temperature  rise  should 
not  exceed  50  deg.,  and  that  beyond  this  the  designer  may 
go  as  low  as  he  likes.  The  danger  in  the  old  method  of 
rating  was  that  there  was  no  definite  limit,  and  this  defect 
in  particular  the  committee  had  tried  to  remedy. 

Prof.  Alexander  M.  Gray  mentioned  that  it  is  not  always 
the  insulating  material  which  is  the  limiting  factor.  The 
iron  at  present  available  has  to  have  fully  as  much  con¬ 
sideration.  Generators,  he  said,  should  be  rated  on  the 
kilovolt-ampere  basis  and  not  with  respect  to  kilowatts,  as 
the  latter  often  leads  to  misunderstandings.  Bearings 
have  not  received  consideration  from  the  committee,  al¬ 
though  the  speaker  thought  generator  bearings  to  be  of 
fully  as  much  importance  as  those  of  other  machinery. 
He  also  suggested  that  the  Standardization  Rules  be 
printed  and  sent  out  broadcast  so  that  they  might  reach 
every  user  and  prospective  purchaser  of  electrical  equip¬ 
ment. 


Mr.  R.  F.  Schuchardt  recommended  that  both  continuous 
and  special  rating  be  given  on  all  electrical  machinery. 

Mr.  H.  M.  Hobart  recommended  the  single  rating  as 
being  sufficient,  and  declared  that  the  manufacturer  is  in 
search  of  the  best  results  for  the  whole  industry.  A  dis¬ 
cussion  ensued,  participated  in  by  Messrs.  Torchio,  Behrend 
and  Steinmetz,  as  to  the  advisability  of  considering  the 
possible  temperatures  of  the  hottest  points  and  how  to 
determine  such  temperatures.  Mr.  Behrend  forcefully  em¬ 
phasized  the  necessity  of  the  manufacturers’  guarantee  as 
to  hot  points.  Dr.  Steinmetz  gave  assurance  that  the  manu¬ 
facturers  were  willing  to  give  this  if  they  could  be  shown 
some  way  of  finding  the  hot  spot.  Thermometers  and  re¬ 
sistance  coils,  he  said,  will  not  necessarily  show  the  hottest 
spots. 

Mr.  C.  E.  Scott  illustrated  the  difficulty  of  simple  stand¬ 
ardization  rules  to  cover  all  cases,  citing  the  instance  of 
railway-motor  classifications,  for  which  lengthy  definitions 
are  required.  It  will  be  necessary  in  many  cases,  he  in¬ 
sisted,  to  determine  service  conditions. 

Mr.  C.  A.  Adams  suggested  that  manufacturers  might 
guarantee  in  operation  given  surface  temperatures  which, 
as  long  as  maintained,  would  insure  safe  internal  tempera¬ 
tures. 

Prof  C.  L.  de  Muralt  declared  that  manufacturers,  con¬ 
sulting  engineers  and  operating  engineers  are  all  agreed 
that  protection  of  insulation  is  essential  and  that  the  hottest 
point  which  is  in  touch  with  it  should  be  limited  in  tempera¬ 
ture. 

Dr.  A.  E,  Kennelly  said  that  the  question  is  only  one  of 
the  temperature  measurable  in  the  hottest  place,  but  must 
be  definite. 

Mr.  W.  H.  Powell  spoke  of  the  necessity  of  defining  ac¬ 
curately  the  output  of  the  machine. 

On  motion  of  Mr.  Farley  Osgood,  invitations  were  ex¬ 
tended  to  the  National  Electric  Light  Association,  the 
American  Electric  Railway  Association  and  the  Associa¬ 
tion  of  Edison  Illuminating  Companies  to  contribute,  within 
thirty  days,  expressions  of  opinion  concerning  the  proposed 
ratings. 

Abstracts  of  the  papers  and  discussions  presented  at  the 
remaining  sessions  will  be  given  in  a  following  issue. 


Problems  of  Illumination  Discussed  at  Milwaukee 
Joint  Meeting 

A  successful  joint  meeting  of  various  engineering  so¬ 
cieties  was  held  at  the  Republican  House  in  Milwaukee  on 
Eeb.  22.  Among  the  participating  societies  were  the  Chi¬ 
cago  Section  of  the  Illuminating  Engineering  Society,  the 
Engineering  Society  of  Wisconsin  and  the  Milwaukee  Elec¬ 
trical  League.  The  papers  of  electrical  interest  related  to 
various  phases  of  illumination.  Mr.  E.  Vaughan,  of 
Milwaukee,  chairman  of  the  Chicago  Section  of  the  Illu¬ 
minating  Engineering  Society,  did  much  to  bring  about  the 
joint  meeting,  and  he  is  entitled  to  praise  for  its  success. 
The  attendance  was  about  130.  The  out-of-town  members 
were  entertained  at  luncheon  and  dinner  by  the  hospitable 
engineers  of  Milwaukee. 

Mr.  P.  H.  Connolly,  of  Racine,  president  of  the  Engi¬ 
neering  Society  of  Wisconsin,  presided  at  the  forenoon 
meeting,  when  papers  relating  to  paving  and  city  planning 
were  read  and  discussed.  After  this  session  there  was  a 
luncheon,  Mr.  X’aughan  presiding.  Speeches  were  made  by 
Messrs.  C.  N.  Duffy,  for  the  Milwaukee  Electrical  League; 
L  R.  Cravath,  for  the  Chicago  Section  of  the  Illuminating 
Engineering  Society;  Armand  D.  Koch,  for  the  Wisconsin 
Chai)ter  of  the  .American  Institute  of  Architects;  Dean  F. 
E.  Turneaure,  of  the  University  of  Wisconsin;  Prof.  L.  S. 
Smith,  of  the  same  university,  and  Mr.  Euclid  Borden,  of 
the  Milwaukee  Engineering  Society.  Following  this  there 
was  a  trip  to  the  plant  of  the  Milwaukee  Coke  &  Gas 
Company, 
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Experiments  with  Light 

The  afternoon-evening  session  lasted  from  5  to  8  p.m. 
The  first  feature  was  some  experiments  made  by  Mr.  M. 
Luckiesh,  physicist  of  the  National  Electric  Lamp  Associ¬ 
ation  of  Cleveland,  who  took  for  his  subject  “Light  and 
Art.”  In  a  little  theater  or  booth  provided  with  numerous 
sources  of  electric  light  arranged  so  that  various  combina¬ 
tions  could  be  made,  the  speaker  demonstrated  the  effect 
of  the  direction,  intensity  and  color  of  light  in  bringing  out 
the  details  of  sculptures  and  pictures.  Many  beautiful  and 
some  amusing  effects  were  obtained  by  the  manipulation 
of  light  effects  in  the  skilful  hands  of  the  lecturer.  He 
made  the  statement  that  in  his  opinion  daylight  effects  are 
not  to  be  sought  necessarily  in  artificial  lighting.  He  dwelt 
upon  the  great  possibilities  in  the  use  of  colored  lighting 
and  said  that  in  coming  years  esthetic  effects  which  are  now 
only  dimly  foreseen  will  be  attained  by  this  means. 

Ocular  Comfort  and  Its  Relation  to  Glare 

Mr.  F.  A.  Vaughan  read  a  paper  of  which  he  and  Dr.  Nel¬ 
son  M.  Black,  of  Milwaukee,  were  the  joint  authors.  It  had 
for  its  subject  “Ocular  Comfort  and  Its  Relation  to  Glare 
from  Reflecting  Surfaces.”  The  authors  exhibited  a  num¬ 
ber  of  specimens  of  printing  and  lithography  to  show  good 
practice  and  bad  practice  in  relation  to  the  proper  kinds  of 
paper,  ink  and  type  to  be  used  in  books  and  magazines  in 
order  to  produce  the  least  strain  on  the  eyes  in  reading. 
Mr.  Vaughan  said  that  engineers,  publishers,  printers, 
paper  makers,  printing-ink  makers  and  ophthalmologists 
should  co-operate  to  do  away  with  the  use  of  highly  glazed 
paper,  which  he  characterized  as  “abominable.”  The  work 
of  other  investigators  in  this  field  was  mentioned,  and  the 
author  dwelt  on  the  general  benefits  of  the  diffusion  of 
light.  In  speaking  about  the  advantages  of  uncalendered 
papers  from  the  viewpoint  of  ocular  comfort  Mr.  Vaughan 
pointed  out  that  the  modern  offset  process  of  illustration 
produces  its  best  effect  on  such  papers.  Speaking  of  the 
specular  reflection  from  glazed  paper,  he  said:  “We  are 
concerned  in  the  elimination  of  that  form  of  reflection 
which  produces  objectionable  glare.”  However,  glare  is 
partly  dependent  upon  the  character  of  the  illumination  as 
well  as  on  the  kind  of  paper  used  for  books  and  magazines. 
Referring  to  the  effect  of  color  on  vision,  the  speaker  advo¬ 
cated  monochromatic  light. 

Dr.  Black  contributed  a  short  dissertation  on  the  anatom¬ 
ical  construction  of  the  eye  and  the  manner  in  which  it 
performs  its  work  as  the  organ  of  vision.  Mr.  Vaughan 
alluded  to  the  importance  of  the  work  of  the  Illuminating 
Engineering  Society’s  committee  on  glare  from  reflecting 
surfaces. 

A  Photometer  Screen  for  Street-Lighting  Tests 

Mr.  J.  R.  Cravath  read  a  short  paper  prepared  by  Prof. 
.Arthur  H.  Ford,  of  the  University  of  Iowa,  entitled  “A 
Photometer  Screen  for  Use  in  Tests  of  Street  Illumination.” 
The  author  pointed  out  that  the  ordinary  method  of  measur¬ 
ing  street  illumination  on  the  horizontal  plane,  or  one  nor¬ 
mal  to  the  ray  of  light,  does  not  give  the  information  de¬ 
sired.  He  proposes  to  overcome  this  by  using  as  a  screen 
a  body  with  rounded  surfaces  or  several  plane  surfaces, 
the  mean  illumination  of  which  is  determined.  Such  a 
screen  would  correspond  to  a  brick,  if  plain  surfaces  are 
used,  or  to  a  stone,  if  round  surfaces  are  used,  and  the 
illumination  would  be  to  a  considerable  extent  independent 
of  the  direction  from  which  the  light  came.  The  paper  was 
a  record,  with  diagrams,  of  some  tests  with  screens  having 
various  configurations.  Five  screens  were  used.  One  con¬ 
sisted  of  a  plate  of  translucent  milk-white  glass  with  a 
ground  surface.  A  second  was  a  cube  of  paraffin.  Paraf¬ 
fin  is  not  a  suitable  substance  for  making  permanent 
screens,  but  from  the  ease  with  which  it  may  be  molded 
into  irregular  shapes  it  is  well  adapted  for  making  screens 
for  temporary  use.  Its  optical  properties  are  satisfactory 


if  the  screens  are  carefully  selected.  A  third  screen  was 
one-fourth  of  a  paraffin  sphere  having  one  flat  side  covered' 
with  an  opaque  screen.  A  fourth  was  an  Alba  glass  hemi¬ 
sphere  having  one  half  blackened.  The  fifth  screen  was  the 
same  as  the  fourth  with  the  addition  of  a  piece  of  paper  on 
the  flat  side  of  the  hemisphere.  The  results  obtained  with 
test  readings,  using  one-fourth  of  a  paraffin  sphere,  were 
satisfactory  for  use  in  street  photometry.  The  writer  sug¬ 
gested  the  use  of  a  screen  of  this  form  made  of  .Alba 'or 
some  similar  glass. 

Colored  Surroundings  and  the  Color  of  Useful  Light 

The  last  paper  of  the  evening  was  read  by  Mr.  M.  Luckiesh, 
whose  subject  was  “The  Influence  of  Colored  Surround¬ 
ings  on  the  Color  of  the  Useful  Light.”  This  paper  gave 
results  of  a  study  made  to  determine  the  magnitude  of  the 
influence  of  colored  surroundings  on  the  color  of  useful 
light.  Calculations  given  in  the  paper  show  that  only  a 
moderate  yellow  paper  is  required  to  change  the  color  of 
tungsten  light  to  that  of  the  carbon-filament  lamp.  Both 
direct  and  indirect  lighting  were  considered  in  the  com¬ 
putations,  the  results  obtained  being  plotted  in  several  ways. 
Mr.  Luckiesh’s  paper  on  this  subject  appeared  in  abstract 
in  the  Electrical  World  of  Feb.  22. 


Spokane  Convention  of  Engineering  Societies 

The  first  meeting  of  members  of  engineering  and  scien¬ 
tific  societies  of  Spokane  and  vicinity  was  held  in  the 
Moorish  room  of  the  Spokane  Hotel,  Feb.  19,  20  and  21. 
There  was  an  attendance  of  over  150  and  twenty-five 
papers  were  discussed,  as  announced  in  our  issue  last  week. 
Members  of  twenty-three  national  and  local  societies  had 
been  invited  to  the  meeting.  .A  permanent  organization 
was  effected  and  plans  were  made  for  annual  meetings  in 
the  future.  Mr.  J.  C.  Ralston,  consulting  engineer,  Spokane, 
occupied  the  chair  and  Mr.  L.  K.  Armstrong,  mining  engi¬ 
neer,  Spokane,  acted  as  secretary. 

Mr.  Ralston  called  the  meeting  to  order  and  introduced 
Mayor  Hindley,  who  extended  the  welcome  of  the  city. 
Mr.  C.  Z.  Fowler,  of  Seattle,  then  urged  affiliation  with  the 
Pacific  Northwest  Society  of  Engineers  and  the  formation 
of  a  local  chapter  in  Spokane.  It  was  resolved,  however,  to 
maintain  the  identity  of  the  local  society  for  the  present 
and  to  appyoint  a  committee  to  take  up  the  question  of  affilia¬ 
tion  at  a  later  date,  as  it  was  felt  that  it  would  be  advis¬ 
able  to  have  a  regular  annual  meeting  in  Spokane  in  the 
future. 

The  first  day  was  civil  engineering  day,  the  feature 
being  a  paper  on  engineering  education  by  Mr.  Ralston. 
The  author  condemned  the  technical  schools  for  giving  the 
future  engineer  his  training  on  technical  lines  only,  with 
little  attention  to  civics,  economics,  sociology  and  other 
broadening  subjects.  Engineering  work  should  have  three 
ideals,  social,  artistic  and  economic,  and  these  should  all 
be  kept  before  the  student.  A  technical  man  is  presumably 
well  educated,  and  one  therefore  presupposes  in  him  an 
ability  to  use  good  English  and  to  w'rite  not  only  accurately 
but  with  ease.  There  is  frequent  question  of  the  adequacy 
of  an  engineer’s  compensation,  but  cannot  the  reason  for 
this  be  found  perhaps  to  lie  with  the  engineer  himself? 
Do  engineers  pull  together  as  well  as  men  in  other  pro¬ 
fessions?  Is  not  the  failure  to  do  this  the  cause  for  some 
criticism  by  the  public?  It  is  perhaps  a  characteristic 
failing  of  engineers  that  they  avoid  contact  with  business 
men  in  general  and  make  little  effort  to  occupy  prominent 
or  influential  positions  in  the  community. 

On  Feb.  20,  electrical  day,  the  meeting  was  held  under 
the  auspices  of  local  members  and  associates  of  the  Ameri¬ 
can  Institute  of  Electrical  Engineers.  Mr.  V.  H.  Greis- 
ser,  chief  electrical  engineer  of  the  Washington  Water 
Power  Company,  was  chairman  for  the  day.  A  telegram 
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from  Mr.  Ralph  W.  Pope  was  read  stating  that  the  board 
of  directors  of  the  A.  I.  E.  E.  authorized  the  organization 
of  a  local  section  in  Spokane,  As  some  twenty-five  candi¬ 
dates  were  pledged  to  join  in  addition  to  the  members  and 
associates  now  in  Spokane,  the  formation  of  a  local  sec¬ 
tion  was  assured. 

The  first  paper  of  the  day  was  “Illumination  and  Wiring 
of  Large  Buildings,”  by  Messrs.  W,  K.  Stacy  and  H.  B. 
Peirce,  of  Spokane.  The  first  part  of  the  paper,  read  by 
Mr.  Peirce,  took  up  the  question  of  illumination.  The 
writer  first  gave  a  short  summary  of  the  aims  of  the  illumi¬ 
nating  engineer  and  then  showed  how  some  problems  in 
hotel  and  office  building  work  might  be  treated.  The 
author  emphasized  the  need  of  not  only  an  efficient  instal¬ 
lation  but  one  conforming  to  the  requirements  of  the  archi¬ 
tect  and  one  that  would  be  comfortable  to  the  user.  Mr. 
Stacy  then  took  up  the  question  of  wiring,  with  particular 
regard  to  the  adoption  of  specifications  that  would  be 
clear  and  exact.  Far  too  often  specifications  are  submitted 
to  bidders  which  repeat  much  that  is  covered  by  the 
National  Electrical  Code  and  contain  little  as  to  the  real 
details  of  design,  virtually  leaving  the  whole  matter  to  the 
contractor,  with  the  result  that  no  two  contractors  figure 
on  the  same  requirements.  The  question  of  switchboard 
design  was  also  discussed,  showing  the  reasons  for  certain 
requirements. 

The  next  topic  on  the  program,  “Long  Lake  Power  De¬ 
velopment,”  by  Mr.  C.  S.  MacCalla,  general  manager  of 
the  Washington  Water  Power  Company,  was  an  illustrated 
lecture  on  the  work  of  the  development  to  date.  A  num¬ 
ber  of  most  interesting  lantern  slides  were  shown  which 
exhibited  the  history  of  the  work  from  its  commencement. 
Particular  attention  was  given  to  the  unusual  features  in 
the  construction  of  the  large  dam  and  to  the  methods  of 
taking  care  of  any  water  that  might  percolate  through  the 
bedrock  and  establish  an  upward  pressure  on  the  base  of 
the  dam.  The  gravity  system  of  concrete  mixing  as  used  in 
building  the  dam  was  also  explained  in  detail.  During  the 
discussion,  which  was  general,  the  consensus  of  opinion 
seemed  to  be  that  unless  the  conditions  were  exceptionally 
favorable  to  gravity  mixing  no  saving  was  effected  by  that 
method. 

The  next  paper,  entitled  “Theory  of  Electric  Power 
Transmission,”  by  Professor  H.  V.  Carpenter,  Washington 
State  College,  presented  an  exact  solution  for  determining 
the  behavior  of  a  transmission  line  which  he  claimed  is 
both  easy  to  derive  and  easy  to  use  in  actual  problems. 
The  author  first  derived  the  well-known  differential  equa¬ 
tions  which  express  the  fundamental  relations  in  a  trans¬ 
mission  circuit  and  then  developed  the  familiar  solution 
which  is  expressed  as  an  infinite  series,  giving  the  genera¬ 
tor  emf  or  current  in  terms  of  the  line  constants  and  the 
receiver  emf  and  impedance.  A  practical  example  of  a 
three-phase  transmission  was  then  solved. 

“Notes  on  the  Western  Canada  Power  Company,”  by 
Mr.  F.  D.  Nims,  electrical  engineer,  Vancouver,  B.  C., 
described  the  40,000-kw  development  on  the  Stave  River. 
This  project  is  noteworthy  as  having  storage  sufficient  to 
operate  the  plant  at  full  output  for  ninety  days  with  no 
rainfall  or  run-off.  For  distribution  the  company  is  using 
a  I2,ooo-volt  line  on  the  same  right-of-way  as  the  high- 
tension  lines  and  is  stepping  down  the  emf  from  this  to  the 
consumer’s  pressure  by  means  of  pole-type  transformers, 
doing  away  with  substations  in  most  cases.  At  the  city  the 
company  delivers  energy  to  a  substation  at  13,000  volts, 
where  the  emf  is  stepped  down  to  2300  volts  and  the  energy 
is  sent  out  in  lead-covered  armored  cables  laid  directly  in 
trenches  without  other  protection :  from  these  cables  serv¬ 
ices  are  tapped  to  consumers’  premises.  As  only  large  cus¬ 
tomers  are  served,  this  method  has  proved  very  satisfac¬ 
tory.  The  company  is  now  using  the  metric  system  on  all 
its  plans  and  designs,  although  all  drawings  sent  to  con¬ 
tractors  are  first  changed  to  the  English  system  for  their 


convenience.  This  is  said  to  have  proved  a  great  success 
with  the  company  employees.  Sonie  interesting  lantern 
slides  were  shown  illustrating  the  character  of  the  coun¬ 
try  and  the  problems  of  transmission  encountered.  Lively 
discussion  followed  the  presentation  of  this  paper,  a  ques¬ 
tion  being  raised  as  to  the  desirability  of  using  steel  foot¬ 
ings  for  the  towers  instead  of  concrete. 

The  last  day  of  the  session  was  mining  day.  Among 
other  papers  was  one  presented  by  Mr.  J.  B.  Fisken  on 
“Electricity  in  Mining.”  In  the  absence  of  Mr.  Fisken  the 
paper  was  read  by  Mr.  M.  V.  Birkett.  The  paper  was  of 
peculiar  interest  as  Mr.  Fisken  had  been  superintendent  of 
the  Washington  Water  Power  Company  even  before  its 
entering  the  field  of  supplying  energfy  to  the  Cceur  d’Alene 
mines.  The  paper  traced  the  history  of  the  application  of 
electricity  from  its  first  use  in  1874,  for  the  ignition  of 
blasts,  to  its  modern  applications.  Energy  was  first  sup¬ 
plied  to  the  Coeur  d’Alene  mining  district  by  long-distance 
transmission  in  1903,  where  it  proved  so  successful  that  it 
was  soon  in  general  use.  The  local  water  supply  formerly 
used  for  small  hydroelectric  developments  was  found  to  be 
more  valuable  for  use  in  the  concentrators,  and  the  timber 
was  too  valuable  for  the  timbering  of  shafts  to  allow  its 
use  for  the  generation  of  steam  power.  It  is  now  the  policy 
of  the  company  in  serving  the  district  to  deliver  energfy 
at  60,000  volts  pressure  to  a  relatively  small  number  of  sub¬ 
stations,  distributing  therefrom  at  6900  volts.  Electricity 
is  now  used  in  the  mines  for  hoisting,  blasting,  air  com¬ 
pressing  and  lighting ;  heating  has  been  considered  but  does 
not  appear  to  ,be  feasible.  Discussion  of  the  paper  was 
postponed  until  the  next  meeting  of  the  local  section  of  the 
American  Institute  of  Mining  Engineers,  when  it  is  hoped 
Mr.  Fisken  may  be  present. 

The  session  closed  with  a  banquet  at  which  there  was  an 
attendance  of  about  100,  Mr.  Ralston  acting  as  toast¬ 
master.  It  was  the  unanimous  opinion  that  the  meeting, 
the  first  of  its  kind  in  Spokane,  was  a  great  success,  and  it 
is  planned  to  have  a  similar  meeting  annually  in  the  future. 


Illinois  University  Electrical  Show 


On  Feb.  6,  7  and  8  the  fourth  electrical  show  of  the  Uni¬ 
versity  of  Illinois  was  held  in  the  Electrical  Laboratory  at 
Urbana,  Ill.  The  entire  three  floors  of  the  building  were 
devoted  to  displays  of  electrical  apparatus  and  novel  elec¬ 
trical  demonstrations.  The  policy  has  always  been  to  ex¬ 
clude  commercial  exhibits  and  to  show  nothing  which 
would  not  in  some  way  demonstrate  new  or  interesting  elec¬ 
trical  phenomena.  To  this  end,  all  electrical  engineering 
students  were  urged  to  present  such  displays  as  would  be 
of  the  most  interest  to  the  general  public. 

The  result  was  very  gratifying.  Fifty-five  exhibits  were 
entered,  containing  features  interesting  and  instructive  to 
the  layman  as  well  as  to  the  technician.  The  apparatus 
shown  varied  from  the  delicate  galvanometer  used  to 
measure  the  resistance  of  the  human  body  to  the  loo-kw 
testing  transformer  for  break-down  tests.  The  maximum 
power  demand  when  the  show  was  in  operation  exceeded 
600  kw,  which  was  furnished  by  the  university  power  plant 
and  the  local  lighting  company. 

Among  the  exhibits,  the  high-tension  break-down  tests 
and  corona  display  were  probably  the  most  spectacular, 
and  these  caused  much  comment.  Insulators  were  shown 
under  test  and  were  broken  down,  motors  of  special  design 
were  operated  by  static  electricity,  and  other  interesting 
exhibitions  were  given.  The  life-saving  exhibit  showed 
the  most  approved  methods  of  resuscitation  from  electric 
shock  and  showed  in  detail  the  operation  of  the  pulmotor 
and  the  oxygen  helmet.  The  prevention  and  control  of 
electrical  fires  were  thoroughly  demonstrated.  In  the  tele¬ 
phone  and  telegraph  department  a  licensed  wireless  sta¬ 
tion  was  at  all  times  in  communication  with  distant  cities. 
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I'he  latest  types  of  telegraph  and  telephone  apparatus,  as 
well  as  a  complete  200-line  telephone  switchboard,  were 
operated  and  explaind. 

Among  the  other  “stunts,”  eggs  were  fried  on  a  cake  of 
ice,  artificial  ducks  swam  and  dived  in  a  large  tank  at  the 
will  of  the  operator,  and  an  aluminum  bronco  “bucked” 
persistently  on  a  flat-topped  table.  An  electric  cafe  was 
operated  in  connection  with  the  show,  special  features 
being  electric  cooking,  an  electric  fountain  and  an  electric 
orchestra.  I  he  lighting  effects  and  general  arrangement 
made  the  cafe  an  attractive  exhibit.  The  show  was  man¬ 
aged  throughout  by  the  Electrical  Engineering  Society  of 
the  university.  Although  the  cost  of  giving  a  non-com¬ 
mercial  show  ;s  necessarily  great,  the  society  was  able  to 
report  that  the  proceeds  from  the  unusually  large  attend¬ 
ance  had  covered  all  expenses. 


Itoston  Edison  Engages  English  Expert 

Arrangements  have  been  made  by  the  Edison  Fllectric 
Illuminating  Company  of  Boston  to  retain  the  services  of 
-Mr.  Arthur  Wright,  of  London,  to  act  in  a  general  advisory 
capacity.  Mr.  Wright  is  best  known  in  this  country  as  the 
originator  of  the  Wright  demand  indicator  system,  although 
as  a  matter  of  fact  his  principal  activities  during  the  past 
ten  or  twelve  years  have  been  in  connection  with  the  con¬ 
struction  and  operation  of  large  electricity  supply  com¬ 
panies.  Mr.  Wright  is  planning  to  spend  considerable  time 
in  Boston  in  the  early  spring. 


Profit-Sharing  Plan  in  Engineers’  Office 

One  of  the  first  applications  of  profit  sharing  to  be  made 
in  the  engineering  profession  was  announced  on  Feb.  17 
at  a  dinner  of  the  architectural  and  engineering  firm  of 
Ballinger  &  Perrot,  Philadelphia,  Pa.,  by  Mr.  Walter  E. 
Ballinger,  senior  member  of  the  firm,  who  explained  the 
twofold  basis  on  which  the  division  of  profits  will  be  made 
among  the  company’s  employees,  to  whose  energy  and  in¬ 
dustry  the  success  of  the  business  is  largely  accredited : 
First,  a  certain  sum  will  be  set  aside  from  the  profits,  in 
which  sum  all  employees  will  share  equally  irrespective  of 
their  salaries;  second,  there  will  be  the  division  of  an  addi¬ 
tional  amount  based  on  the  proportion  which  each  em¬ 
ployee's  salary  bears  to  the  total  salary  roll.  Taking  the 
men  of  the  company  wholly  by  surprise,  the  announcement 
was  followed  by  the  di.stribution  of  checks  covering  each 
employee’s  share  in  the  profits  of  the  last  year. 


Bills  to  License  Electrical  Contractors 

Bills  providing  for  the  licensing  of  electrical  contractors 
arc  now  before  the  State  Legislatures  of  New  Jersey  and 
California.  Mr.  James  E.  McLaughlin,  of  Atlantic  City, 
N.  J.,  fonnerly  of  the  Philadelphia  city  electrical  depart¬ 
ment,  has  submitted  a  bill  to  the  New  Jersey  Legislature 
which,  if  passed,  will  require  the  licensing  of  all  electrical 
contractors  and  workers  in  that  State.  Under  the  terms  of 
the  proposed  act.  contractors  will  be  required  to  furnish  a 
bond  in  the  sum  of  $2,000  as  a  guarantee  of  the  quality  of 
their  work. 

.Assemblyman  W.  S.  Scott,  of  San  b'rancisco.  has  intro¬ 
duced  a  bill  in  the  California  Legislature  providing  for  the 
licensing  of  all  “master  electricians”  and  electrical  work¬ 
men  installing  wiring  and  apparatus.  Mr.  Scott  proposes 
a  board  of  electrical  e.xaminers  consisting  of  five  members 
having  terms  of  one.  two  and  three  years,  all  of  whom 
shall  themselves  be  “master  electricians”  or  contractors. 
This  board  would  meet  quarterly  at  Sacramento  for  the 


examination  of  candidates’  knowledge  of  electricity,  ex¬ 
perience  and  good  moral  character.  A  fine  of  $25  to  $100 
is  provided  for  the  punishment  of  any  person  who  under¬ 
takes  electrical  work  without  a  license,  with  an  alternative 
penalty  of  five  to  sixty  days  in  the  county  jail,  or  both. 
Twenty-five  dollars  is  fixed  as  the  application  fee  for 
examination,  and  $10  as  the  annual  fee  for  renewal  of 
licen.se. 


Chicago  Labor  Unions  Sued  Under  Sherman  Law 

Two  local  unions  of  the  International  Brotherhood  of 
Electrical  Workers  were  sued  in  Chicago  on  Feb.  24  by  the 
federal  government  under  the  anti-trust  law,  it  being  al¬ 
leged  that  the  defendants  had  unlawfuly  interfered  with 
interstate  messages  of  the  Postal  Telegraph  Cable  Com- 
])any.  .*\  strike  against  the  company  was  declared  recently, 
and  the  government  charges  that  officers  and  members  of 
the  union  combined  and  conspired  to  perform  acts  of 
violence  and  dejiredation  to  injure  the  Postal  company’s 
wires  and  to  interfere  with  the  transmission  of  govern¬ 
ment  and  commercial  messages  comprising  interstate  com¬ 
merce.  The  government’s  bill  also  charges  that  the  alleged 
unlawful  acts  have  violated  the  rights  granted  under  the 
Constitution  and  laws  of  the  United  States  to  the  telegraph 
company  and  to  the  senders  of  messages.  .An  injunction 
restraining  the  acts  of  the  defendants  is  asked  for  by  the 
government. 

Labor  troubles  between  the  Postal  company  and  the  elec¬ 
trical  unions  arose  in  September  last  over  the  company’s 
refusal  to  establish  the  “closed  shop”  principle.  The  com¬ 
pany  refused  to  discharge  old  and  faithful  employees  who 
were  not  members  of  the  union.  But  upon  the  imminence 
of  a  strike  during  October  the  company  discharged  its 
union  employees  and  replaced  them  with  non-members. 
The  government  charges  that  threats  and  acts  of  violence 
occurred  soon  after,  the  telegraph  company  being  powerless 
to  prevent  recurring  acts  of  violence  against  its  outside 
])lant  in  the  city  of  Chicago,  usually  committed  at  night. 
The  suit  is  of  special  interest  because  several  futile  at¬ 
tempts  have  been  made  in  Congress  during  the  past  few 
years  to  exemi)t  labor  unions  from  the  Sherman  law. 


Congress  Passes  Corporate  Value  Bill 

The  .Adamson  bill,  requiring  the  Interstate  Commerce 
Commission  to  ascertain  the  actual  value  of  all  railroads, 
telegraph  and  telephone  companies  and  other  common  car¬ 
riers,  passed  the  Senate  on  Feb.  24  with  practically  no 
opposition.  Slight  changes  made  in  the  bill  will  require  a 
conference  with  the  House.  It  is  believed  that  all  differ¬ 
ences  will  be  adjusted  and  the  bill  sent  to  the  President  be¬ 
fore  the  final  adjournment.  The  purpose  of  the  bill  is  to 
furnish  a  basis  for  the  fixing  of  equitable  transportation 
rates  and  reasonable  charges  for  telegraph  and  telephone 
service. 


Public  Service  Commission  News 

Michigan  Com. mission 

Mr.  Lawton  T.  Hemans,  chairman  of  the  Michigan  State 
Railroad  Commission,  addressed  the  State  Legislature 
Feb.  20,  pointing  out  the  weakness  of  present  laws  relating 
to  the  supervision  of  telephone  operation.  The  Cdles  law, 
intended,  he  said,  to  give  the  commission  complete  control 
over  telephone  companies  in  some  directions,  fails  especially 
in  according  it  power  to  enforce  interchange  of  messages 
between  systems.  .Advocating  short-term  advance  pay¬ 
ments.  Mr.  Hemans  said  he  felt  it  unjust  to  force  com¬ 
panies  to  furnish  service  to  every  applicant  without  some 
j)rotection. 
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Indiana  Commission 

A  State  Public  Utility  Commission,  with  powers  similar 
to  those  of  the  Wisconsin  State  Commission,  was  created 
by  act  of  the  Indiana  Legislature  on  Feb.  26.  The  com¬ 
mission  is  to  have  supervision  over  all  privately  owned  and 
municipal  utilities  except  railroads  and  will  consist  of  five 
members  and  counsel  appointed  by  the  Governor.  The  act 
permits  the  newly  formed  commission,  with  the  consent  of 
the  Governor,  to  employ  attorneys,  engineers  and  expert 
accountants  for  the  prosecution  of  its  work.  The  duties 
of  the  commission  will  consist  of  recpiiring  every  public 
utility  to  furnish  to  the  public  reasonably  adequate  service 
at  just  rates.  .\  sum  of  $75,000  annually  has  been  appro¬ 
priated  to  defray  the  expenses  of  the  commission. 

Ohio  Commission 

The  commission  has  accorded  to  the  Brookville  &  Lewis- 
burg  Lighting  Company,  of  Lewisburg,  Ohio,  permission 
to  issue  and  sell  $10,000  worth  of  common  stock  for  the 
purpose  of  building  a  transmission  line  in  Brookville.  The 
company  is  directed  to  report  at  intervals  of  three  months 
the  disposition  and  use  made  of  the  proceeds  of  this  sale 
until  all  of  the  authorized  stock  has  been  sold. 

Franchises  granted  by  a  municipality  to  corporations  or 
public  utilities  are  contracts  and  cannot  be  impaired  by  any 
subsequent  action  of  the  Legislature,  according  to  an 
opinion  rendered  by  Attorney-General  Hogen  in  the  com¬ 
plaint  before  the  Public  Service  Commission  against  the 
Columbus  Street  Railway  Company,  brought  by  Mr.  James 
Ro-s.  of  Columbus. 

C  A 1. 1  FOR  N  I A  Co  M  M I SS I O  N 

I'he  commission  has  issued  an  order  granting  the  South¬ 
ern  Sierras  Power  Company  permission  to  raise  its  schedule 
of  rates  for  electric  motor  service  for  irrigation  pumping 
purposes  in  certain  portions  of  Riverside  and  San 
Bernardino  Counties  outside  of  incorporated  cities  and 
towns. 

-A  decision  has  been  rendered  by  the  commission  author¬ 
izing  the  Half  Moon  Bay  Light  &  Power  Company  to 
accept  promissory  notes  in  payment  for  part  of  its  capital 
stock,  on  condition  that  the  stock  should  not  be  issued  until 
the  notes  have  been  paid. 

Ontario  Commission 

The  Hydroelectric  Commission  of  Ontario  recently  held  a 
hearing  on  the  complaint  of  the  City  Council  of  London 
(Ont.)  setting  forth  that  the  Water  and  Light  Commission¬ 
ers  are  charging  an  exorbitant  sum  for  street  lighting.  The 
rates  had  already  been  approved  by  the  commission,  and 
the  city  filed  an  appeal.  The  Hon.  Adam  Beck,  chairman  of 
the  commission,  stated  that  the  hearing  was  held  largely  as 
a  matter  of  policy  and  ruled  that  all  municipalities  in  the 
Provinces  must  be  treated  by  the  commission  without  im¬ 
partiality  or  discrimination.  It  seems  unlikely  that  the  com¬ 
mission  will  modify  its  former  ruling. 

Massach  usf.tts  Com  mission 

Governor  Foss  has  recommended  an  apjiropriation  of 
$15,000  by  the  Legislature  to  enable  the  Attorney-General 
to  continue  the  proceedings  in  the  courts  in  connection  with 
the  order  of  the  (ias  and  Electric  Light  Commission  re¬ 
ducing  the  price  of  gas  at  Haverhill.  In  a  special  message 
the  Governor  said  that  the  whole  question  of  public-utility 
regulation  by  the  State  is  involved  in  the  case.  The  Haver¬ 
hill  Gas  Light  Company  has  secured  an  injunction  against 
the  enforcement  of  the  board’s  order  and  contends  that  the 
price  set  is  confiscatory. 

I'he  proposal  to  extend  the  powers  of  the  board  to  in¬ 
clude  supervision  over  the  hooks  and  papers  of  voluntary 
associations  was  opposed  at  a  hearing  on  Feb.  24  before 
the  legislative  committee  on  public  lighting  by  Mr.  F.  W. 
Burdett,  of  Boston,  on  behalf  of  the  Massachusetts  Electric 
Lighting  Association.  He  contended  that  the  publicity 
proposed  might  result  in  shaking  out  security  holders. 


District  Co.m.missioners  to  Regulate  Utilities 
A  bill  passed  by  the  United  States  Senate  gives  the  com¬ 
missioners  of  the  District  of  Columbia  the  authority  of  a 
public  utilities  commission,  with  power  to  regulate  the 
services  and  charges  of  utility  corporations.  I'he  com¬ 
missioners  are  directed  to  make  a  physical  valwation  of  the 
properties  of  every  public-utility  concern  in  the  District 
and  report  to  Congress. 

Another  bill,  introduced  by  Senator  La  Follette,  making 
it  unlawful  for  "foreign  corporations  to  own  or  control  the 
capital  stocks,  bonds  or  indebtedness  of  local  utilities  cor¬ 
porations  in  the  District  of  Columbia,”  has  been  passed  by 
the  Senate.  The  bill  is  declared  to  be  aimed  at  a  Virginia 
holding  company  recently  chartered  to  take  over  the  pub¬ 
lic  service  corporations  of  the  District  of  Columbia. 


Current  News  and  Notes 

X.  F.  L.  .-\.  Convention  Com.mittees. — 'I'he  headquarters 
of  the  entertainment,  hotel  and  transportation  committees 
for  this  year's  National  Electric  Light  .Association  conven¬ 
tion  in  Chicago  will  be  in  the  Hotel  Sherman,  owing  to  the 
fact  that  its  location  is  convenient  to  Medinah  I'emple. 

♦  *  * 

Compilation  of  Lighting  Rate.s. — useful  compilation 
of  the  complete  lighting  schedules  of  140  central-station 
companies  in  the  State  of  Ohio  has  just  been  issued  by  the 
Ohio  Electric  Light  Association,  of  which  Mr.  1).  L. 
Gaskill.  Greenville,  Ohio,  is  secretary.  The  data  listed 
include  domestic,  commercial  and  street-lighting  rates. 

♦  *  ♦ 

Honor  for  an  Old  Electric  Vehicle. — A  Chicago 
manufacturer  of  electric  automobiles  offers  to  pay  $50  to 
the  owner  driving  the  oldest  electric  brougham  made  by 
this  company.  The  age  of  the  car  will  be  determined  by 
the  serial  or  model  number.  I'he  reward  will  be  paid  only 
to  a  private  owner,  and  the  car  must  be  driven  to  the  fac¬ 
tory  under  its  own  power  not  later  than  March  10. 

*  *  * 

Municipal  Control  of  Electric  Service  Proposed  in 
Illinois. — Senator  A.  J.  Olson,  of  Woodstock,  has  intro¬ 
duced  a  bill  in  the  upper  house  of  the  Illinois  Legislature 
giving  cities  and  villages  in  that  State  the  right  to  regulate, 
control  and  sell  electricity  supplied  for  lamps  and  motors. 
(  hicago  now  possesses  the  right  to  regulate  the  maximum 
prices  for  electric  service,  but  does  not  sell  electricity. 

♦  ★  ♦ 

A  Chief  of  Police  on  Street  Lighting. — In  his  annual 
report  for  1912  Mr.  McWeeny,  the  general  superintendent 
of  police  for  Chicago,  says  that  Chicago  needs  a  better 
street-lighting  system.  “No  city  can  hope  to  be  well  gov¬ 
erned.”  he  says,  "unless  its  streets  and  alleys  are  well 
lighted.  Crime  flourishes  in  dark  places.”  It  may  be  added 
that  when  the  12.200  additional  arc  lamps,  or  their  equiva¬ 
lent,  now  under  contract  to  be  furnished  by  the  Sanitary 
District  for  street  lighting  are  in  service  the  condition 
complained  of  by  the  chief  of  police  will  be  greatly  im¬ 
proved. 

♦  ♦ 

Twenty-five  Thousand  Dollar  Gift  for  Boston 
“Tech”  Electrical  Library. — President  Maclaurin  of  the 
Massachusetts  Institute  of  Technology,  Boston,  announces 
an  important  gift  from  the  American  Telephone  &  Tele¬ 
graph  Company,  of  $25,000  in  instalments  of  $5,000  per 
year,  to  be  devoted  to  the  cataloging,  maintenance  and 
replenishing  of  the  Institute’s  electrical  engineering 
library.  Mr.  William  Welles  Bosworth  has  been  selected 
as  the  architect  for  the  new  Technology  group  of  buildings 
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and  will  have  associated  with  him  Prof.  James  Knox 
Taylor,  head  of  the  local  department. 

*  *  * 

Government  Quarterly  Lumber  Report  Discontinued. 
— Because  of  the  extent  to  which  private  agencies  are  now 
collecting  lumber  price  data,  the  Forest  Service  will  dis¬ 
continue  publication  of  its  quarterly  issue  of  mill  and 
wholesale  lumber  prices.  Under  the  circumstances  it  is 
considered  unnecessary  for  the  government  to  continue 
this  work,  except  to  the  extent  necessary  for  its  own  in¬ 
formation.  The  usual  January  issue  containing  the  prices 
for  October,  November  and  December  will  not  be  brought 
out. 

* 

Limitation  ok  Injunction  Power. — On  Feb.  25  the 
United  States  Senate  passed  the  Crawford  bill,  w^hich  curbs 
use  of  the  injunction  power  of  federal  courts  to  prevent  the 
enforcement  of  state  laws  and  the  orders  of  state  commis¬ 
sions.  The  measure,  which  is  designed  chiefly  to  protect 
the  state  railway  commissions  in  their  reductions  of  rates, 
provides  that  an  application  for  injunction  must  be  approved 
by  a  Supreme  Court  justice,  a  Circuit  Court  justice  or  a 
federal  district  judge.  It  also  provides  that  a  lawsuit  to 
enforce  a  state  law  or  a  state  commission’s  orders,  when 
brought  in  a  state  court,  shall  operate  to  suspend  hostile 
injunctions  by  the  federal  courts. 

*  *  * 

I  reaty  of  Brussels,  and  Patents  Issued  Prior  There¬ 
to. — In  the  United  States  Supreme  Court  decision  relating 
to  the  expiration  of  American  and  foreign  patents,  referred 
to  on  page  187  of  our  issue  of  Jan.  25,  the  question  at 
issue  w'as  whether  the  Cameron  company’s  United  States 
patent  expired  with  the  British  patent  according  to  the  laws 
in  effect  at  the  time  it  was  issued,  or  whether  its  existence 
was  f.r  post  facto  preserved  by  the  Treaty  of  Brussels  to 
the  full  seventeen-year  term.  When  this  patent  was  issued 
existing  statutes  provided  that  a  United  States  patent  issued 
on  an  invention  already  patented  in  a  foreign  country  should 
be  so  limited  as  to  expire  at  the  same  time  as  the  foreign 
patent  or,  if  more  than  one,  the  foreign  patent  of  the  same 
time  having  the  shortest  term,  but  in  no  case  exceeding  the 
constitutional  seventeen-year  limit.  The  object  of  the 
Brussels  treaty,  however,  was  to  prevent  such  limiting  of 
the  term  of  a  United  States  patent  by  a  corresponding  for¬ 
eign  patent,  and  since  that  treaty  the  term  of  United  States 
patents  has  been  independent  of  the  term  of  any  foreign 
patent.  The  Cameron  patent  involved  in  the  decision  was 
.'dready  in  existence  when  the  Brussels  treaty  went  into 
effect.  Therefore  this  patent  could  not  be  brought  under 
the  treaty’s  provisions,  and  the  court  accordingly  decided 
that  the  patent  was  to  be  construed  under  the  prior  statutes 
and  therefore  was  limited  to  expire  with  the  shortest  term 
of  the  corresponding  foreign  patent. 

♦  *  ♦ 

SOCIETY  MEETINGS 

Maine  Electric  Association. — The  midyear  meeting 
and  banquet  of  the  Maine  Electric  Association  was  held  at 
Riverton  on  the  evening  of  Feb.  24.  Mr.  Deane  S.  Small 
was  the  principal  speaker  of  the  evening.  The  president 
of  the  association  is  Mr.  Harry  B.  Ivers,  general  manager 
of  the  Cumberland  County  Power  &  Light  Company,  of 
Portland,  and  the  secretary  is  Mr.  Walter  S.  Wyman, 
treasurer  and  manager  of  the  Central  Maine  Power  Com¬ 
pany,  Waterville.  *  *  * 

Joint  Meetings  in  Chicago. — Mr.  Lucius  B.  .\ndrus, 
general  superintendent  of  the  Indiana  &  Michigan  Electric 
Company  of  South  Bend.  Ind.,  read  a  paper  on  ‘‘The  Ap¬ 
plication  of  Synchronous  Motors  to  a  Water-Power  Trans¬ 
mission  System  for  the  Betterment  of  Service  Standards” 
at  a  joint  meeting  of  the  Chicago  Section  of  the  American 
Institute  of  Electrical  Engineers  and  the  Electrical  Section 
of  the  Western  Society  of  Engineers  on  Feb.  24.  Mr. 


Ralph  H.  Rice  presided,  and  there  was  some  discussion. 
The  next  joint  meeting  will  be  held  at  the  Western  So¬ 
ciety’s  rooms  on  March  24,  when  Mr.  Halford  Erickson,  a 
member  of  the  Railroad  Commission  of  Wisconsin,  will 
speak  on  “Regulation  and  Enforcement  of  Public-Utility 
Laws.”  ^  ^  ^ 

Oklaho.ma  Convention  May  6,  7  and  8. — The  conven¬ 
tion  of  the  Gas,  Electric  and  Street  Railway  Association 
of  Oklahoma  will  be  held  at  Oklahoma  City  May  6,  7  and 
8.  the  Hotel  Skirvin  having  been  chosen  as  the  associa¬ 
tion’s  headquarters.  It  is  planned  to  have  the  convention 
visit  the  State  University  at  Norman  on  the  afternoon  of 
the  second  day.  There  it  will  be  the  guest  of  the  university 
at  luncheon,  afterward  holding  a  session  in  the  engineering 
building.  Among  the  papers  to  be  read  at  the  forthcoming 
sessions  will  be  one  by  Mr.  F.  H.  Ellis,  of  Kansas  City, 
Mo.,  on  “Liability  Insurance,”  and  one  on  “Electricity  and 
Irrigation  for  Oklahoma  Farms,”  by  Prof.  H.  B.  Dwight, 
of  the  University  of  Oklahoma.  Prof.  H.  V.  Bozell,  Nor¬ 
man,  Okla.,  is  secretary-treasurer  of  the  Oklahoma  asso¬ 
ciation. 

*  *  ★ 

Meetini;  of  Chicago  Section,  E.  V.  A. — Mr.  H.  F. 
Thomson,  of  Boston,  was  the  principal  speaker  at  the 
meeting  of  the  Chicago  Section  of  the  Electric  Vehicle 
Association  on  Feb.  18.  His  subject  was  “Comparative 
Performance  of  Horse,  Electric  and  Gasoline  Trucks  in 
City  Service.”  Mr.  Thomson  gave  a  brief  account,  illus¬ 
trated  with  lantern-slide  diagrams  and  pictures,  of  the  in¬ 
vestigation  begun  by  the  Massachusetts  Institute  of  Tech¬ 
nology  in  May,  1911,  at  the  instance  of  the  Edison  Electric 
Illuminating  Company  of  Boston.  This  investigation,  which 
has  been  referred  to  from  time  to  time  in  these  columns, 
relates  to  the  operating  costs  of  horse-drawn  and  motor- 
operated  commercial  vehicles,  and  also  includes  a  study  of 
the  performance  of  horse-drawn  wagons  and  motor  vehicles 
in  typical  services  around  Boston.  Mr,  Thomson  devoted 
his  remarks  principally  to  the  latter  subject. 

♦  ♦  ★ 

Electric  Club  of  Chicago  Discussing  Permanent 
Quarters. — At  the  meeting  of  the  Electric  Club  of  Chicago 
on  Feb.  20  there  was  a  discussion  of  the  proposal  that  the 
club  engage  permanent  quarters.  From  a  committee  of  the 
board  of  managers  Mr.  H.  M.  Webber  reported  that  the 
club  could  obtain  space  on  reasonable  terms  in  the  old 
building  of  the  Hamilton  Club,  on  the  corner  of  South 
Clark  Street  and  West  Monroe  Street,  A  committee  of 
seven,  not  connected  with  the  present  administration,  was 
appointed  by  President  Keech  to  investigate  the  subject  and 
make  a  recommendation.  This  committee  consists  of 
Messrs.  J.  H.  Goehst,  F.  W.  Harvey,  H.  A.  Mott.  H.  E. 
Niesz,  N.  F.  Obright,  C.  G.  Sharpe  and  F.  P.  Vose.  Mr. 
J,  B.  Griffith,  recently  of  Denver,  told  of  the  activities  of 
the  Colorado  Electric  Club  of  Denver. 

«  «  « 

Montreal  Jovian  Club. — At  a  meeting  of  Montreal 
Jovians  on  Feb.  17  a  Jovian  luncheon  club  was  formed. 
Statesmen  James  Bennett,  of  Montreal,  being  unanimously 
elected  president.  On  recommendation  of  a  nominating 
committee,  composed  of  Messrs.  G.  F.  Perkins,  J,  J.  Warren 
and  G.  G.  McDonald,  the  following  officers  were  also  chosen 
for  the  club’s  first  year:  Vice-president,  Mr.  D.  H.  Ross; 
secretar>-,  Mr.  A.  M.  Muirhead;  treasurer,  Mr.  Watson 
Jack;  auditors,  Messrs.  Gordon  C.  Bowie  and  F.  W.  Wig¬ 
gins;  executive  committee,  Messrs.  W.  B.  Shaw  (chair¬ 
man),  W.  J.  Doherty,  P.  T.  Davies,  James  Bennett  and 
D.  H.  Ross;  membership  committee,  Messrs.  W.  M,  Turn- 
ley  (chairman),  A.  J.  Carroll  and  C.  B.  Ellis.  Other  com¬ 
mittees  appointed  were:  Finance  committee,  Mr.  W.  P. 
Baird,  chairman ;  house  committee,  Mr,  F.  J.  Parsons, 
chairman ;  publicity  committee,  Mr.  A.  J.  Johnson,  chair¬ 
man.  The  club  plans  to  hold  weekly  luncheon  meetings. 
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Acadia  Coal  Company’s  Steam-Turbine  Plant 


Recently  completed  generating  station  for  the  mines 
at  Stellarton,  Nova  Scotia,  burning  culm — Adjacent 
mines  served  by  underground  transmission  system 


About  a  year  ago  the  Acadia  Coal  Company,  Ltd.,  of 
Stellarton,  X.  S.,  placed  in  service  a  new  turbo¬ 
alternator  plant  designed  for  the  utilization  of  culm 
and  refuse  fuel  at  the  mouth  of  the  Allan  shaft,  about  a 
mile  east  of  the  above  town.  The  company  supplies  elec¬ 
trical  energy  from  this  station  to  the  Albion  Mines,  about 
1.5  miles  distant,  in  addition  to  the  Allan  shaft.  The  engi¬ 
neering-  features  of  the  work  are  notable  from  several  points 
of  view.  The  machinery  used  in  the  power  house  is  partly 
of  foreign  make ;  the  superheating  practice  is  carried  con¬ 
siderably  beyond  that  common  to  most  American  installa¬ 
tions,  and  by  the  use  of  underground  transmission  between 
the  plant  at  the  pit's  mouth  and  the  distant  centers  of  energy 
distribution  economical  and  reliable  service  has  been  estab¬ 
lished.  Bituminous  coal  is  mined  throughout  the  district 
served  by  the  Stellarton  plant,  and  it  is  noteworthy  that 
energy  developed  at  the  mouth  of  one  mine  is  transmitted 
electrically  to  the  depths  of  another  with  greater  efficiency 
and  service  reliability  than  would  be  secured  by  the  use  of 
local  engines  supplied  with  steam  from  local  boilers  using 
culm  obtained  locally. 

The  exterior  of  the  new  station  is  shown  in  Fig.  2,  the 
plant  being  housed  in  a  brick  and  steel  structure  divided 
into  a  boiler-room  and  coal-pocket  section  on  the  right  of 
the  illustration  and  a  turbine-room,  auxiliary  electrical 
ecjuipment  and  switchboard  division  on  the  left.  The  sta¬ 
tion  is  situated  at  the  mouth  of  the  mine  and  is  well  pro¬ 
vided  with  railroad-trackage  facilities  for  the  handling  of 
machinery  and  supplies,  the  main  line  of  the  Intercolonial 
Railway  passing  within  a  few  hundred  feet,  with  spur-track 
connections.  The  power  house  stands  a  little  to  the  north 


of  the  screening  plant  of  the  Allan  shaft  and  is  connected 
with  the  latter  by  a  coal  conveyor  which  provides  a  con¬ 
stant  supply  of  waste  culm  for  the  boiler  service. 

The  boiler  room,  about  125  ft.  long  by  75  ft.  wide,  con¬ 
tains  six  450-hp  B.  &  \V.  boilers  equipped  with  superheaters 
and  set  in  three  batteries  on  one  side  of  a  firing  aisle  de¬ 
signed  for  an  ultimate  width  of  8  ft.  Fig.  3  illustrates  the 
interior  of  the  boiler  room,  which  is  supplied  with  an  un¬ 
usual  volume  of  natural  light  from  windows  in  the  side 
walls  and  is  equipped  with  mechanical  devices  for  handling 
fuel  and  ashes  and  with  overhead  bunkers  capable  of  storing 
600  tons.  The  bunkers  are  built  of  wood  with  steel  framing. 
Each  boiler  is  equipped  with  a  B.  &  \V.  chain-grate  stoker 
with  a  grate  surface  of  108  sq.  ft.  Sufficient  draft  is 
obtained  through  a  Custodis  brick  chimney  150  ft.  in  height 
above  the  grate  and  12  ft.  in  inside  diarneter.  The  stokers 
are  driven  from  a  shaft  belted  to  a  7-in.  x  6-in.  Robb- 
Armstrong  non-condensing  engine,  and  the  draft  is  ordi¬ 
narily  about  0.5  in.  measured  by  water  column.  In  a  com¬ 
modious  basement  below  the  boiler  room  is  a  coal  crusher 
operated  by  a  25-hp  motor.  The  ash  hoppers  at  the  rear  of 
and  under  the  boiler  furnaces  discharge  upon  a  conveyor 
driven  by  a  lo-hp  motor  and  delivering  the  ashes  into  a 
flume  7  in.  deep  and  2  ft.  wide,  which  runs  from  the  power 
house  and  bankhead  of  the  mine  to  a  point  about  200  yd. 
distant  on  flat  lands  below  the  station.  This  flume  carries 
the  circulating-water  discharge  from  the  turbine  condensers 
as  well  as  waste  water  from  the  Allan  shaft,  and  the  flow 
is  sufficiently  strong  to  carry  the  ashes  away  without  clog¬ 
ging  and  to  distribute  them  over  waste  lands  without  addi¬ 
tional  cost.  At  the  front  of  each  furnace,  but  below  it,  is 


a  hopper  into  which  unburned  coal  falls  from  the  stokers, 
the  large  proportion  of  loose  material  found  in  the  culm 
making  this  arrangement  desirable.  A  partition  between 
the  two  hoppers  carried  down  vertically  toward  the  ash 
conveyor  from  the  furnace  separates  the  ashes  from  the 
unburned  culm  particles,  and  suitable  dampers  enable  the 
ash  disposal  to  be  temporarily  shut  down  and  the  culm 


965  r.p.m.  The  condensate  is  delivered  to  a  common  Weir 
vertical-type  feed-water  heater.  The  air  pumps,  directly 
connected  to  17.5-hp,  three-phase  motors,  are  capable  of 
discharging  the  condensed  steam  against  a  head  of  about 
16  ft.  Each  turbine  requires  about  19.423  cu.  ft.  per  hour 
for  condensing  when  operated  at  full  load.  The  air  pumps 
are  designed  for  carrying  a  load  giving  22,000  lb.  of  con¬ 
densate  per  hour,  corresponding  to  28-in.  vacuum.  The 
boiler-feed  pumps  are  of  the  Weir  marine  type,  the  heater 
being  of  the  Webster  open  type. 

I'lach  generator  is  supplied  with  filtered  air  for  cooling 
from  an  intake  into  a  duct  chamber  in  the  power-house 
basement,  the  air  from  out  of  doors  being  passed  through  a 
6-ft.  X  6-ft.  9-in.  flannel  screen.  The  heated  air  is  dis¬ 
charged  through  a  galvanized-iron  duct  in  the  summer,  and 
in  the  winter  it  is  used  for  heating  the  turbine  room.  The 
filter  installation  has  a  capacity  of  8828  cu.  ft.  of  air  per 
minute.  The  turbine  room  is  provided  with  space  for  the 
future  installation  of  a  3000-kw  unit. 

The  main  switchboard  is  located  on  a  gallery  about  8  ft. 
6  in.  above  the  turbine-room  floor  and  extends  practically 
the  entire  length  of  the  room,  with  the  exception  of  two 
doorway  o])enings  at  the  ends  leading  into  an  oil-switch  and 
instrument-transformer  room  at  the  rear.  I'here  are  fifteen 
l)anels  of  black  marble  in  the  main  switchboard,  including 
two  main  generator  panels,  two  panels  controlling  the  serv¬ 
ice  to  the  Albion  mines,  two  panels  controlling  service  to 
underground  pumps  at  the  .Allan  shaft,  two  transformer 
panels,  a  synchronizing  jjanel  and  six  spare  panels.  The 
general  arrangement  of  the  switchboard  gallery  provides  for 
a  clear  distance  of  5  ft.  in  front  of  the  board,  a  distance  of 
4  ft.  8  in.  behind  the  latter  separating  the  rear  of  the  board 
from  a  group  of  oil-switch  cells  built  in  concrete,  and  be¬ 
hind  these  a  distance  of  3  ft.  8  in.  separating  a  group  of 
concrete  instrument-transformer  cells  from  the  latter  struc¬ 
ture.  The  oil  switches  in  the  cells  at  the  rear  of  the  main 
switchboard  are  equipped  with  maximum-load  release  coils 
and  are  re-set  mechanically  by  levers  connecting  with  the 
front  of  the  switchboard  panels.  Watt-hour  meters 
ecjuipped  with  cyclometer  dials  are  mounted  on  the  rear  of 
the  oil-switch  cell  structure.  The  instrument  transformers 
are  set  on  concrete  shelves  2.5  in.  thick,  in  cells  26  in.  wide 
and  24  in.  deep. 

On  the  turbine-room  floor  and  under  the  main  switch- 
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collection  to  be  substituted,  the  conveyor  being  arranged  to 
discharge  the  unburned  culm  again  upon  tTie  conveyor  feed¬ 
ing  the  main  coal  pockets  above  the  boilers.  The  culm 
used  burns  ordinarily  to  about  40  per  cent  ash,  but  the  boiler 
and  .stoker  installation  handles  it  without  difficulty.  The 
carrying  capacity  of  the  conveyor  feeding  the  storage 
pockets  above  the  boilers  is  100  tons  per  hour,  and  the 
conveyor  is  operated  by  a  lo-hp  motor.  There  is  also  a 
45-hp  motor-driven  crusher  in  service  on  the  premises  near 
the  mine  head. 

rile  turbine  room  is  separated  from  the*boiler  room  by 
a  fire  wall  and  contains  two  1850-kva,  3150-volt,  three- 
phase,  50-cycle  .Allgemeine  Klektricitats  Gcsellschaft  turbo¬ 
alternators,  a  switchboard  gallery,  bus  structures  and  trans¬ 
former  equipment.  The  generating  units  are  of  the  hori¬ 
zontal  type,  operating  at  3000  r.p.m.,  with  Curtis  type  tur¬ 
bines,  each  set  having  three  bearings.  Each  generator  is 
provided  with  an  individual  exciter  overhung  on  the  out¬ 
board  bearing,  and  these  exciters  are  rated  at  12  kw  and 
15  kw  respectively,  the  excitation  being  at  no  volts.  There 
is  a  tachometer  for  each  turbine,  and  each  bearing  is 
equipped  with  a  thermometer,  b'or  the  lubrication  there  is 
a  helical  pump  delivering  oil  to  the  bearings  under  a 
jiressure  of  about  30  lb.  per  sq.  in.,  the  oil  being  used  also 
for  cooling  purposes.  .After  passing  through  the  bearings 
it  is  returned  to  a  cooling  tank  in  the  basement.  .A  .special 
turbine  oil.  manufactured  by  the  Galena  Signal  Oil  Com¬ 
pany,  bTanklin.  Pa.,  is  used  by  the  company. 

The  floor  area  occupied  by  each  turbo-generator  set  is 
about  9  ft.  X  27  ft.  Tests  of  these  units  show  a  steam  con¬ 
sumption  in  one  case  of  14.2  lb.  per  kw-hr.  and  in  the  other 
of  14.78  11).,  when  operated  at  a  pressure  of  150  lb.  and 
carrying  a  load  of  1500  kw. 

riie  condensing  equipment  for  the  plant  is  subdivided,  a 
])ortion  of  the  apparatus  being  located  in  a  pump  house  on 
the  East  River,  a  .small  adjacent  .stream,  and  the  rest  located 
in  the  turbine-room  basement,  which  is  served  through 
openings  in  the  turbine-room  floor  by  a  12-ton  hand-oper¬ 
ated  crane  .spanning  the  latter.  Fig.  4  illustrates  the  circu¬ 
lating-pump  equipment  and  Fig.  5  the  air  pump  and  con¬ 
denser  plant,  the  latter  being  within  the  power  house.  The 
condensers  are  of  the  surface  type,  and  the  two  circulating 
pumps,  each  rated  at  5000  gal.  per  minute,  are  of  the  hori¬ 
zontal  two-stage  type  and  are  each  directly  connected  to 
a  75-hp,  500-volt,  three-phase  induction  motor  running  at 


FIG.  3 - CHAIN-GRATE  STOKERS  IN  BOILER  ROOM 


board  gallery  is  a  low-tension  switchboard  containing  two 
panels  controlling  the  secondaries  of  transformers  supply¬ 
ing  local  service,  two  lighting  panels  for  the  power  house 
and  external  illumination  around  the  plant,  and  five  panels 
controlling  various  distribution  circuits.  There  is  also  a 
bus  room  at  the  rear,  providing  for  such  main  and  auxiliary 
parallel  switching  of  the  three-phase  generating  units  as 
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may  be  required.  These  buses  are  carried  in  concrete  com¬ 
partments  and  the  separate  leads  are  located  10  in.  apart. 
Siemens-Schukert  auxiliary  switchboard  equipment  is  used 
on  the  installation  controlling  the  local  service  motors.  All 
of  the  latter  used  in  the  mine  are  of  the  three-phase, 
squirrel-cage  type  to  avoid  trouble  from  flashing.  Energy 
for  motor  service  in  the  power  house  and  on  the  surface  at 
500  volts  is  taken  from  two  350-kva  oil-cooled  transformers 
in  the  turbine-room  basement,  the  primaries  being  connected 
to  the  buses  through  oil  switches  and  the  secondaries  to 
the  motor-service  distribution  board  mentioned  above,  whic.i 
is  near  the  transformers. 

Two  Tirrill  regulators  are  provided  on  the  3150-volt 
switchboard,  and  on  the  board  below  is  mounted  a  signal 
panel  containing  a  red  and  a  green  lamp  for.  each  Tirrill 
regulator,  which  indicates  when  the  generator  voltage  runs 
below  or  above  normal.  A  low-toned  electric  bell  is  also  in 
use  to  give  the  operator  audible  information  as  to  decrease 
in  voltage,  with  a  corresponding  high-toned  bell  for  excess 
voltage  on  each  machine. 

The  motor  service  on  the  surface  at  the  -Mian  shaft  in¬ 
cludes  electric  drives  at  500  volts  for  varied  work  in  the 
carpenter  and  blacksmith  shops, .the  conveyors  mentioned 
above,  and  other  appliances.  The  most  important  work  at 
the  .Kllan  shaft  performed  by  the  motor  drive,  however,  is 
the  operation  of  pumps.  There  are  in  service  two  units, 
made  and  fitted  by  the  Ateliers  de  Constructions  Electriques, 
of  Charleroi.  Belgium.  They  are  of  the  Rateau  high- 
pressure  type,  running  at  2930  r.p.in.,  and  each  pump  has 
five  impellers,  with  8-in.  suction  and  delivery  pipes.  The 
height  of  the  suction  lift  varies  from  9  ft.  to  17  ft.,  and 
each  unit  is  caj)able  of  delivering  39,727  gal.  per  hour 
against  a  head  of  1082  ft.  The  pumps  are  directly  coupled 
to  a  300-hp,  3000-volt,  three-phase  motor  in  each  case,  the 
rotors  being  of  the  squirrel-cage  type,  with  auto-trans¬ 
formers  for  starting  and  contacts  housed  behind  a  protect¬ 
ing  grille  in  the  pump  room,  which  is  situated  in  a  deej) 
chamber  within  the  mine.  On  the  front  of  the  grille  are 
mounted  five  starting  panels,  including  reversing  switches, 
enabling  the  operator  to  change  service  from  one  cable  to 
another  in  case  of  a  breakdown,  and  automatic  no-voltage 
and  maximum  current  cut-outs.  In  starting  the  motors  the 
auto-transformers  give  three  pressure  steps  varying  from 
1500  volts  to  3000  volts. 

Energy  is  transmitted  to  the  Albion  Mines  by  two  three- 


FIG.  4 — MOTOR-DRIVEN  CIRCULATING  PUMPS 


phase  armored  copper  cables  of  120  sq.  mm  cross-section, 
with  lead  covering,  the  cables  being  laid  in  a  2- ft.  3-in.  by 
3-ft.  underground  trench  on  a  bedding  of  sand,  the  cables 
having  been  covered  after  laying  with  large  brick  tiles  i  in 
in  thickness.  The  cables  are  laid  in  the  corners  of  the 
trench,  leaving  an  intermediate  clearance  space  about  2  ft. 
wide.  They  are  put  down  in  lengths  of  300  m,  cast-iron 


junction  boxes  being  used  at  the  joints.  The  boxes  are 
filled  with  a  special  insulating  compound  which  is  moisture- 
proof.  This  line  is  said  to  be  the  first  underground  trans¬ 
mission  system  in  Nova  Scotia.  After  some  nine  months’ 
service  it  was  reported  to  have  given  entire  satisfaction. 

Energy  is  distributed  from  a  substation  at  the  Albion 
Mines  to  a  variety  of  machinery,  including  pumps,  winding 


FIG.  5 - DIRECT-CONNECTED  VACUUM  PUMPS  AND  CONDENSERS 


equipment,  air  compressors,  creepers,  coal  tiiijiles,  screens 
and  other  apparatus.  All  of  the  surface  motors  here  are 
built  with  wound  rotdrs  and  are  equipped  with  metallic 
starting  resistors,  all  being  provided  with  overload  and  no¬ 
voltage-release  switches.  The  substation  switchboard  equi])- 
nient  includes  white  marble  panels  controlling  the  incoming 
cables  from  the  power  house,  compressors,  fans,  trans¬ 
formers  and  motors.  One  panel  provides  for  the  lighting 
of  the  town  of  Stellarton.  Two  350-kw  transformers  pro¬ 
vide  for  the  500- volt  motor  service  as  at  the  Allan  Shaft 
station.  A  low-tension  board  governing  the  500-volt  service 
is  located  at  the  substation,  and  among  the  applications  of 
electricity  controlled  by  it  are  the  following:  a  small  motor- 
generator  set  in  the  mine  life-saving  station,  used  in  charg¬ 
ing  batteries  for  the  electric  mine  lamps;  45  hp  in  work¬ 
shop  motors;  McGregor  creepers.  10  hp;  coal  tipples,  10  hp 
each;  transporting  belts,  25  hp;  Albion  and  McGregor  slope 
haulage.  25  hp;  screen  service,  45  hp;  knocking  screens, 
25  hp.  and  other  local  services.  The  power-factors  of  the 
motors  vary  from  83  to  88  per  cent  and  the  efficiencies  from 
84  to  90  per  cent. 

riie  larger  equipment  includes  two  directly  connected 
underground  pumps  with  seven  impellers  on  each,  built  by 
the  Ateliers  company,  of  Charleroi,  and  of  the  same  gen¬ 
eral  design  as  those  at  the  Allan  shaft.  The  suction  head 
varies  from  9  ft.  to  17  ft.,  and  the  head  against  which  the 
pumps  work  is  1590  ft.  Each  pump  has  a  9-in.  suction  and 
delivery  connection  and  operates  at  2930  r.p.m.,  being 
directly  coupled  to  a  440-hp.  three-phase,  3000-volt  induc¬ 
tion  motor  with  auto-transformer  starting  equipment  re¬ 
sembling  that  at  the  Allan  shaft.  Tests  made  upon  this 
equipment  show  its  efficiency  to  be  63  per  cent,  that  of  the 
pump  alone  being  6<}  per  cent.  Large  ventilators  are  also 
]>rovided  at  the  Albion  and  McGregor  slopes,  each  equip¬ 
ment  being  of  the  “Capelle”  type,  with  fan  12  ft.  6  in.  in 
diameter  and  4  ft.  wide,  the  capacity  at  a  speed  of  215 
r.p.m.  being  100.000  cu.  ft.  of  air  per  minute  and  the  water- 
gage  height  5.5  in.  Each  fan  is  driven  by  a  three-phase, 
150-hp.  3000- volt  motor  running  at  750  r.p.m.  Walker 
compressors  are  also  in  use,  each  being  a  15-in.  x  26-in.  x 
27-in.  unit  capable  of  delivering  1600  cu.  ft.  of  air  per 
minute  at  a  pressure  of  100  lb.  per  sq.  in.  A  320-hp,  3000- 
volt  motor  drives  each  compressor.  The  winders  are 
equipped  with  drums  9  ft.  in  diameter  and  4  ft.  wide,  and 
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the  cars  loaded  carry  n.46  tons  per  trip.  The  speed  of  the 
run  is  about  10  ft.  per  second,  which  enables  each  journey 
to  be  made  in  about  five  minutes.  By  the  use  of  liquid 
starting  resistors  the  speed  may  be  cut  down  to  7  ft.  per 
second  when  desired.  This  apparatus  is  equipped  with 
brakes  supplied  with  air  at  100  lb.  per  sq.  in.  from  a  3.5-hp, 
500-volt  motor-driven  compressor  equipped  with  automatic 
governor  on  the  compressor  tank.  A  motor-drivqq  pump  of 
about  0.25-hp  rating  is  also  used  in  connection  with  the 
circulation  of  liquid  in  the  motor-starting  resistor. 

Mr.  E.  L.  Martheleur  is  chief  engineer  of  the  Acadia 
Coal  Company  and  Mr.  Cadwallader  Evans  is  general  man¬ 
ager,  with  headquarters  at  Stellarton,  N.  S. 


Bulls  Bridge  Hydroelectric  Plant 

The  original  plant  is  the  hydroelectric  development  on 
the  Housatonic  River  at  Bulls  Bridge,  just  above  Gaylords- 
villci  (See  Electrical  World,  Feb.  13,  1904.)  The  head 
of  a  narrow  gorge  gives  ideal  conditions  for  the  low- 
arched  concrete  dam,  from  which  a  canal  skirts  the  hill¬ 
side  on  the  east  side  of  the  river  for  a  distance  of  some 


Interconnected  Systems  Feeding  Railway  Load 


Network  of  Waterbury-New  Britain  System  of  Connecticut 
Company  Supplied  from  Three  Hydroelectric 
and  Two  Steam  Stations 

The  present-day  practice  of  supplying  electrical  energy 
for  a  large  territory  from  a  central  station  materially  im¬ 
proves  the  efficiency  of  the  service.  On  the  other  hand,  the 
increased  seriousness  of  a  break-down  at  the  center  leads 
the  well-conducted  system  into  extensive  insurances.  Spare 
units  are  installed,  piping  and  wiring  are  so  arranged  that 
the  service  of  any  piece  of  apparatus  can,  in  necessity,  be 
taken  up  by  the  other  machines  of  the  same  class,  and,  two  miles,  ending  in  a  large  forebay.  From  the  forebay  a 
where  practicable,  connections  are  made  with  similar  plants  steel  penstock  13  ft.  in  diameter  leads  to  the  first  turbine 
in  adjoining  territory.  A  system  comprising  all  these  connection  and  decreases  thereafter  at  each  turbine  connec¬ 
tion  to  5  ft.  diameter  at  the  last,  after  which  it  turns  up 
vertically  as  a  standpipe,  with  its  lip  at  the  level  of  the  main 
dam  crest,  this  standpipe  serving  both  to  assist  in  govern- 

fing  and  to  relieve  the  penstock  from  shocks  due  to  sudden 

closing  down  of  the  gates. 

*"||***  This  concrete  station  contains  six  horizontal  main  units, 

the  water  end  of  each  consisting  of  a  balanced  pair  of  run- 
iUi  T  ners  controlled  by  a  type  B  Lombard  governor,  direct-con¬ 
i'  nected  to  a  looo-kw  General  Electric  revolving-field,  three- 

\  ])hase.  sixty-cycle,  1150-volt  generator  running  at  400 

I  "  r.p.m.  Excitation  energy  is  furnished  by  two  exciters 

I  \  _  _  driven  by  independent  cone-flume  turbines,  one  having  in 

I  addition  an  induction  motor  for  emergency  use.  In  the 

j  ^  1  \ I  ,  fall,  when  the  eels  are  migrating,  these  smaller  turbines. 

t  if  although  of  nearly  200  hp  each,  are  at  times  actually  choked 

\  5  *  E'  ^  ^  standstill  by  fragments  of  the  eels  chopped  up  by  them. 

I  •  ,  I  A  6o-in.  gate  valve  with  hydraulic  operating  cylinder  on 

■+■  ~  -  I  each  supply  tap  permits  cutting  out  any  main  unit  without 

fw  y  interference  with  the  others,  and  the  completion  of  contracts 

It  already  let  for  an  additional  penstock  and  standpipe  each  8 

ft.  in  diameter,  with  valve  connections  to  the  present  pen- 
I  I  stock  and  part  of  the  turbines,  will  permit  operation  of  at 

L1  t  least  part  of  the  plant  under  almost  any  adverse  circum- 

Hi.BlMiL;*.'  stances,  besides  greatly  assisting  in  the  task  of  governing. 
Incidentally,  the  96-in.  butterfly  valves  the 
the 

The  from  the  generators  led  by  cables  in  floor 

to  two  sets  of  busbars  with  switches  so  arranged 
either  bus  can  have  combination  of  generators  and 
transformers  connected  From  these 

the  energy  passes  to  be  transformed  to  higher  voltages. 
A  part  is  raised  to  6600  volts  for  transmission  to  the  New 
England  Lime  Company’s  plant  at  Boardman’s  Bridge,  and 
a  little  later  this  line,  operating  at  11,000  volts,  will  both 
serve  the  lime  company  and  furnish  energy  to  the-  New 
Milford  Electric  Light  Company.  By  far  the  larger  propor¬ 
tion.  however,  is  stepped  up  through  six  850-kw  single¬ 
phase  water-cooled  transformers  to  33,000  volts,  at  which 
potential  the  lines  to  Waterbury,  27  miles  away,  and  to  New 
Britain,  50  miles  distant,  are  operated.  As  there  are  seven 
transformers,  much  leeway  is  given  for  emergencies  and 
repairs. 


FIG.  2 — INTERIOR  OF  BULLS  BRIDGE  ST.\TION 


FIG.  I - CONSTRUCTION  ON  THE  NEW  BRITAIN  AND  THE 

RAINBOW  LINES 


methods  of  protection  is  that  which  supplies  electrical  en¬ 
ergy  to  the  Waterbury-New  Britain  district  and  was  de¬ 
scribed  by  Mr.  C.  R.  Hartc,  assistant  engineer  of  the  New 
York,  New  Haven  &  Hartford  Railroad  Company,  in  a 
paper  which  was  read  before  a  meeting  of  the  Con¬ 
necticut  Society  of  Civil  Engineers  held  in  New  Haven 
on  Feb.  12. 
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Transmission  Line  from  Bulls  Bridge 

The  transmission  line  consists  of  two  three-wire  circuits 
of  stranded  aluminum,  those  to  Waterbury  having  conduc¬ 
tors  Yi  in.  in  diameter,  each  circuit  having  its  separate  and 
independent  pole  line,  except  for  thirteen  poles  in  Wash¬ 
ington,  where  right-of-way  troubles  compel  the  use  of  one 
line  of  poles  for  both.  The  poles  are  chestnut,  the  majority 


riie  turbo-alternators  are  carried  on  high  concrete 
foundations  pierced  by  arched  passages  in  which  are  set  the 
Alberger  condensers,  the  pumps  being  on  the  floor  just  out¬ 
side.  The  cooling  water  is  led  in  from  the  head  of  a  pool 
by  a  long  open  channel  with  concrete  walls,  through  a 
screen  chamber,  into  the  intake  tunnel,  which  is  about  4  ft. 
square.  A  similar  parallel  tunnel  delivers  the  discharge 
to  the  pool  at  the  dam.  The  small  turbo-alternators  run  at 
a  speed  of  3660  r.p.m.  and  the  two  large  ones  at  1800  r.p.m. 
The  turbines  effect  their  own  cooling  through  a  fan  wheel 
on  the  main  shaft  and  a  system  of  ducts  leading  out  of 
doors.  Excitation  energy  is  furnished  by  a  pair  of  loo-kw 
turbine-driven  exciters. 

Transmission  Line  from  Waterbury  Plant 

The  main  units  at  the  Waterbury  plant  feed  into  inter¬ 
connected  sets  of  2300-volt  busbars,  which  are  connected 
through  suitable  air-coole<l  transformers  to  the  33,000-volt 
busbars.  From  the  latter  two  three-wire  circuits  of  ^-in. 
diameter  stranded  aluminum  wire  run  to  New  Britain. 
For  the  first  miles  they  are  on  the  Bulls  Bridge-Water- 
bury  line  poles,  after  which  they  branch  off  on  a  single¬ 
pole  line,  with  a  triangle  of  48  in.  on  a  side.  The  main  lines 
go  through  to  New  Britain,  a  branch  leaving  at  Milldale  to 
feed  the  Cheshire  substation.  Except  at  Watervil'.e,  where 
a  single  span  of  570  ft.  clears  the  Naugatuck  River,  the 
plant  of  the  Waterville  Corporation  and  the  Naugatuck 
division  of  the  New  York,  New  Haven  &  Hartford  Rail-, 
road,  there  are  no  special  constructions  on  this  line.  The 
Waterville  span,  in  No.  4^0  stranded  hard-drawn  copper, 
has  a  sag  of  14  ft.  and  is  carried  by  Archbold-Brady 
anchor  towers  90  ft.  high  on  concrete  foundations.  At  New 
Britain  the  lines  connect  with  33.000-volt  busbars,  from 
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l>eing  35  ft.  long,  the  wires  forming  an  equilateral  triangle 
60  in.  on  a  side  where  but  one  circuit  is  on  a  pole,  the  tri¬ 
angle  being  48  in.  with  two  circuits. 

The  insulators  are  designed  for  a  working  potential  of 
45,000  volts,  and  are  carried  on  an  oil-treated  oak  pole  top 
pin  3  in.  square  by  20  in.  long,  and  by  a  4-in.  by  5-in.  two 
pin  cross-arm.  On  angles  the  pole  pin  is  replaced  by  a  short 
two-pin  arm  set  parallel  to  the  general  direction  of  the 
line.  This  arm  is  bolted  against  the  pole  without  gaining 
and  can  rock  a  little  to  adju.st  itself  to  differences  in  pull 
in  the  adjacent  spans.  The  Washington  double-circuit  poles 
have  steel  angle-iron  arms  and  insulators  14  in.  in  diameter 
by  12  in.,  designed  for  60,000  volts. 

Waterbury  Steam  Plant 

At  Waterbury  a  steam  station  containing  two  I50c-kw 
Westinghouse-Parsons,  one  3000-kw  General  Electric-Cur- 
tis  and  one  qooo-kw  Allis-Chalmers-Parsons  turbo-alternator, 
generating  three-phase,  60-cycle  current  at  2300  volts,  is 
able  to  carry  the  load  of  the  entire  system,  but  normally 
takes  only  what  the  Bulls  Bridge  plant  does  not.  The  pres¬ 
ent  turbine  room  has  space  for  another  unit  when  needed. 
The  station  is  of  brick,  on  concrete  foundations,  .and  its 
construction  was  notable  chiefly  for  its  speed,  ground  hav¬ 
ing  been  broken  May  26,  1910,  and  the  first  unit  started 
Dec.  18  of  the  same  year.  It  is  located  on  the  Naugatuck 
River,  which  furnishes  the  condensing  water. 

Coal  is  delivered  by  the  steam  railroad  to  a  private  siding, 
and  is  hauled  by  an  electric  motor  to  a  sunken  hopper, 
from  which  it  goes,  through  crushers  and  screens,  to  a 
supply  bin  and  then  by  traveling  weigh  hoppers  to  the 
Jones  underfeed  stokers. 

The  eight  500-hp  Bigelow-Hornsby  boilers  arc  in  groups 
of  two  on  opposite  sides  of  a  firing  alley  and  are  equipped 
with  Foster  superheaters,  while  Sturtevant  economizers  be¬ 
hind  the  batteries  utilize  the  last  available  heat  of  the 
gases  after  they  have  left  the  boilers.  Forced-draft  fan.s 
in  the  basement,  one  driven  by  a  Terry  steam  turbine,  the 
other  by  an  electric  motor,  and  engine-driven  induced-draft 
fans  in  a  gallery  overhead  insure  proper  movement  to  and 
out  of  the  short  steel  stacks.  The  boiler-room  basement, 
in  addition  to  the  forced-draft  apparatus,  has  an  industrial 
railway  for  removing  the  ashes  and  contains  the  feed-water 
pumps  and  the  main  steam  and  water  systems.  The  feed- 
water  system  is  connected  with  the  city  service  and  a  w’ell, 
the  latter  being  for  emergency  use  only. 


FIG.  4 — SWA.MP  FOUNDATIONS  AND  33,000-V0LT  LINE 


which  a  series  of  air-cooled  transformers  feed  the  2300-volt 
substation  busbars,  while  three  500-kw  transformers  con-» 
nect  the  system  with  the  Hartford  Electric  Light  Com¬ 
pany’s  system  some  10  miles  away  through  a  10,000- volt 
transmission,  overhead  to  the  Laurel  Street  substation, 
Hartford,  and  underground  in  cable  to  the  Dutch  Point 
station. 
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Plants  at  Dutch  Point  and  Klsew  here 

The  Hartford  Electric  Light  Company  also  has  a  com¬ 
pound  system.  The  main  plant  at  Dutch  Point  has  7500  k\v 
in  Westinghouse-Parsons  turbo-alternators,  generating  two- 
phase,  60-cycle  current  at  2300  volts.  ( See  Electrical  IV arid, 
March  3,  1906.)  The  Hartford-New  Britain  line  is  fed 
from  this  station  by  transformers,  which  not  only  step  up 
the  lower  voltage  but  also  change  the  two-phase  current  to 
three-phase  current,  or  the  reverse  if  New  Britain  is  feed¬ 
ing  Hartford. 

•The  main  circuits  and  two  other  transmission  lines  are 
also  taken  off  the  Dutch  Point  busbars.  The  lighting  serv¬ 
ice,  however,  is  from  the  Pearl  Street  substation,  to  which 
go  not  only  the  2300-volt  feeders  from  Dutch  Point  but 
the  two  io,ooo-volt  transmission  lines  from  the  Farmington 
River  hydroelectric  plants,  one  at  Rainbow,  9^2  miles 
away,  containing  two  600-kw  turbine-driven  units  oper¬ 
ated  under  a  head  of  35  ft.,  the  other  at  Tariffville,  10 
miles  away,  with  two  750-kw  units  operated  under  a  32-ft. 
head.  The  transmission  line  from  this  latter  plant,  of 
stranded  aluminum  ^  in.  in  diameter,  is  interesting  because 


of  its  white  j^orcelaiu  insulators,  a  color  very  commonly 
used  abroad  but  rarely  in  this  country. 


storage  battery  which,  normally  idle  but  connected  to  the 
line,  supplies  energy  to  make  up  the  deficiency  if  a  sudden 
load  exceeds  the  output  of  the  rotaries,  recharging  as  soon 
as  the  overload  is  past. 

Besides  these  uses  of  the  2300-volt  energy  there  are  two 
sets  of  transformers  directly  connected  to  the  33,000-volt 
busbars.  One  of  these  furnishes  ii,ooo-volt  current  for 
transmission  8  miles  to  a  substation  on  the  Woodbury  line, 
where  transformers  and  rotaries  deliver  it  as  6oo-volt  di¬ 
rect  current  for  the  trolley.  The  other  set  of  transform¬ 
ers  furnish  6600-volt  current  for  transmission  10  miles  to 
Beacon  Falls,  but  while  this  is  also  for  trolley  supply,  in¬ 
stead  of  transformers  and  rotaries  this  substation  has  syn¬ 
chronous  motor-generator  sets. 

Compared  to  some  of  the  great  Western  networks  with 
twenty  or  more  large  stations  and  hundreds  of  miles  of 
transmission  line,  this  interconnected  system  is  small  in¬ 
deed,  but  until  recently  it  was  the  largest  network  in  New 
England.  To-day,  however,  the  Boston  Edison  and  the 
Connecticut  River  Power  Company  are  operating  two  great 
networks,  one  fed  wholly  from  steam  stations,  the  other 
from  steam  and  hydroelectric  stations;  the  Amherst  Power 
Company  is  pushing  from  Turner’s  Falls  to  Springfield 
and  will  have  its  lines  in  operation  shortly,  and  several  other 
large  projects  are  approaching  the  construction  stage.  The 
author  predicts  that  in  five  years  all  of  New  England  will 
be  covered  by  networks  of  the  general  character  of  the 
sy.stem  described. 


Application  of  Hyperbolic  Functions 

The  last  two  of  a  series  of  five  lectures  by  Dr.  A.  E. 
Kennedy  on  the  application  of  hyperbolic  functions  to 
electrical  engineering,  delivered  under  the  auspices  of  the 
Brooklyn  Institute  of  Arts  and  Sciences  at  the  Polytechnic 
Institute,  Brooklyn,  N.  Y.,  dealt  with  applications  to  energy 
transmission  and  telephone  lines.  Accounts  of  the  first 
three  lectures,  which  covered  hyperbolic  angles  and  the 
representation  of  the  behavior  of  direct-current  and  alter¬ 
nating-current  circuits,  appeared  in  our  issues  dated  Oct.  19, 
Nov.  30  and  Dec.  21.  1912.  Below  are  given  outlines  of 
the  concluding  lectures. 

Long  Alternating-Current  Energy  I'ransmission  Lines 


Scheme  of  Distribution 

Briefly,  this  district  is  fed  by  five  primary  stations  of  an 
aggregate  rating  of  26,000  kw.  Within  the  limits  of  the 
transformers  at  each  point  energy  can  be  taken  from  the 
other  plants,  while  duplication  and  interconnection  of  ap¬ 
paratus  and  lines  permit  the  isolation  of  a  broken-down  unit 
with  the  least  possible  interference  with  general  operation. 

The  substations  change  the  energy  transmitted  to  them 
into  the  various  forms  for  direct  use,  Waterbury  exhibiting 
to  the  best  extent  the  variety  of  such  uses. 

It  has  been  noted  that  the  turbo-alternators  and,  through 
transformers,  the  33.000-volt  transmission  lines  come  to 
2300-volt  busbars,  and  that  the  connections  are  so  ar¬ 
ranged  so  as  to  give  any  combination  desired.  F'rom  these 
busbars  are  taken  directly  the  2300-volt  circuits,  some  en¬ 
ergy  being  used  at  this  voltage,  but  the  larger  portion 
being  reduced  to  lower  potential  at  the  points  of  use  through 
transformers.  From  the  same  busbars  a  series  of  tub  trans¬ 
formers  furnish  energy  for  the  series  arc-light  service. 
Still  another  set  of  transformers  reduces  the  potential  to 
430  volts  for  the  rotary  converters,  which  supply  the  trolley 
lines,  a  portion  of  this  direct  current  operating  a  booster 
which  raises  the  potential  of  the  feed  for  the  Thomaston 
trolley  so  that  it  shall  be  at  the  desired  600  volts  when  it 
reaches  the  end  of  the  line.  Energy  at  2300  volts  is  also 
transmitted  direct  from  the  busbars  to  the  Field  Street  sub¬ 
station,  where  transformers  reduce  it  to  170  volts,  rotary 
converters  changing  it  to  220-volt  direct  current  for  the 
three-wire  lighting  system.  Here,  too,  as  a  safeguard,  is  a 


In  his  fourth  lecture  Dr.  Kennelly  explained  that  in  the 
case  of  low-frequency  lines,  say,  25  or  60  cycles,  and  with 
the  present  commercial  limit  of  length,  or  150  to  200  miles 
straightaway,  there  is  rarely  any  occasion  to  apply  hyper¬ 
bolic  functions  when  considering  simply  the  fundamental 
impressed  frequency.  The  case  is  different,  however,  when 
considering  harmonics  which  may  be  present  in  the  gen¬ 
erator  emf  wave,  such  as  the  fifth,  seventh  or  eleventh 
multiples  of  the  fundamental  frequency,  and  in  these  in¬ 
stances  such  functions  are  very  useful. 

Reviewing  some  of  the  ground  previously  covered.  Dr. 
Kennelly  explained  the  method  of  resolving  a  perfectly  in¬ 
sulated  single-phase  or  three-phase  line  into  its  elements 
wdth  the  neutral  plane  as  axis  or  dividing  plane.  This  is 
shown  in  Fig.  i,  where  A  is  the  generator,  B  is  the  receiver 
or  load,  Z  represents  the  linear  impedance  composed  of 
conductor  resistance  and  reactance  and  C  represents  the 
shunt  condensance  due  to  electrostatic  capacity  between 
wires;  the  line  a  b  is  the  neutral  axis  or  the  trace  of  the 
zero-potential  plane.  Taking  only  one  wdre  of  the  system, 
for  the  purposes  of  calculation,  the  corresponding  diagram 
is  shown  in  Fig.  2.  This  is  really  the  nominal  T  line,  as¬ 
suming  that  the  real  or  uniform  can  be  correctly  repre¬ 
sented  by  such  an  artificial  or  lumped  line,  with  the  same 
total  linear  impedance  and  shunt  condensance. 

It  is  somewhat  preferable,  however,  to  employ  the  nom¬ 
inal  11  line,  or  the  so-called  split-condenser  method  shown 
in  Fig.  3.  Of  course,  this  general  method  is  applicable  also 
to  a  three-phase  line  by  taking  the  linear  impedance  and 
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shunt  condensance  per  conductor  with  reference  to  the  neu¬ 
tral,  which  is  simple  when  the  phase  wires  are  equilaterally 
spaced,  but  a  trifle  complex  when  the  wires  have  some 
unsymmetrical  spacing  without  transposition,  as,  for  ex¬ 
ample,  in  the  familiar  horizontal  or  vertical  planes.  Dr. 
Kennedy  then  discussed  the  solution  of  the  circuit  problem 
represented  in  Fig.  3  by  means  of  a  comparatively  simple 
graphical  method,  which  he  illustrated  with  lantern  slides. 
Assuming  that  the  nominal  II  line  represents  the  real  or 
uniform  line  wdthin  the  permissible  limits  of  error  in  the 
calculation,  there  is  no  need  for  the  use  of  hyperbolic 
functions,  which,  as  before  stated,  is  generally  true  at 
fundamental  power  frequencies,  but  quite  the  opposite  when 
the  higher  multiple  frequencies  in  impure  waves  are  con¬ 
sidered. 

The  equivalent  II  line  is  one  which  gives  at  the  terminals 
precisely  the  same  results,  under  like  conditions,  as  the 
real  line.  The  calculation  of  the  proper  constants  for  the 
equivalent  II  line,  or  the  total  series,  impedance  and  shunt 
condensance.  is  effected  very  simply  by  means  of  hyperbolic 


of  which  tables  have 


,  .  ,  sinhO  tanliT 

functions,  such  as  ^  and  , 

T 

already  been  computed  and  are  available.  These  correc¬ 
tion  factors,  which  are  applied  to  the  constants  of  the 
nominal  11  line  to  find  the  proper  constants  of  the  equiva¬ 
lent  11  line,  depart  more  and  more  from  unit  magnitude 
and  zero  angle  as  the  frequency  increases.  This  fact  the 
speaker  illustrated  by  successive  lantern  slides,  each  show¬ 
ing  the  calculated  results  for  a  higher  frequency  than  the 
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were  first  published  long  ago,  may  be  employed ;  but  this 
naturally  involves  somewhat  more  work. 

Loaded  and  Unloaded  Telephone  Lines 
The  fifth  and  last  of  Dr.  Kennedy’s  lectures  dealt  with 
"The  Application  of  Hyperbolic  Functions  to  Telephone 
Lines,  Both  Loaded  and  Unloaded.”  In  this  application 
of  these  functions,  said  Dr.  Kennedy,  there  is  great  advan- 
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j  FIO.  I — LINE  KESOI.VED  INTO  ITS  ELE.MENTS 

preceding  one.  Finally,  he  exhibited  the  extreme  case 
when  the  impressed  frequency  equals  the  natural  period 
of  the  line  and  a  resonant  condition  is  set  up.  This  condi¬ 
tion  is  most  likely  to  occur  in  practice  when  the  impressed 
wave  is  impure. 

The  so-called  “Ferranti  effect,"  or  appreciable  rise  of 
voltage  at  the  receiver  in  excess  of  the  generator  emf, 
caused  by  re.sonance,  w’as  discussed  at  some  length.  This 
effect,  said  Dr.  Kennedy,  is  not  ascribable  to  distributed 
capacity  or  the  fact  that  the  capacity  is  uniformly  dis¬ 
tributed  along  the  line,  as  some  have  supposed,  but  to  the 
mere  fact  that  capacity  and  inductance  are  present.  This 
is  proved  by  the  fact  that  these  re.sonant  effects  have  been 
perfectly  reproduced  with  equivalent  II  lines,  having 
lumped  capacity.  Conceivably  there  could  be  no  resonant 
effects  in  the  line  itself,  with  the  receiver  disconnected,  if 
no  capacity  were  present.  Rise  of  voltage  at  the  distant 
end  of  the  line,  at  no  load,  may  be  considerable  under  com¬ 
mercial  conditions ;  and  under  laboratory  conditions,  with 
higher  frequencies,  it  may  equal  ten  or  twelve  times  the 
impressed  voltage,  or  even  more. 

In  speaking  of  the  practical  use  of  the  equivalent  n-line 
method.  Dr.  Kennedy  remarked  that  Prof.  Harris  J.  Ryan, 
who  has  had  much  to  do  with  the  long-distance,  high-ten¬ 
sion  transmission  systems  on  the  Pacific  Coast,  had  stated 
in  a  recent  communication  that  he  found  this  method  very 
serviceable  in  the  course  of  his  computations  to  determine 
transmission-line  characteristics.  When  it  becomes  desir¬ 
able  to  investigate  effects  in  the  line  itself,  the  number  of 
II  sections  can  be  increased  as  may  be  necessary.  In  ex¬ 
treme  cases,  of  course,  the  alternative  method  of  calculating 
the  pressure  and  current  at  any  point  along  a  uniform  line 
by  means  of  the  more  elaborate  hyperbolic  formulas,  which 
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tage  over  other  methods  of  computation  and  analysis.  In 
the  first  place,  telephone  lines  are  usually  long  and  subtend 
much  larger  hyperbolic  angles  than  energy  transmission 
lines.  In  the  next  place  the  frequency  is  not  fixed,  but 
variable,  and  the  practical  range  is  L'om  about  100  to 
2000  cycles  per  second.  Thus  it  is  necessary  to  employ 
the  full  theory  of  linear  circuits  possessing  uniformly  dis¬ 
tributed  resistance,  inductance,  capacitance  and  leakance. 
The  speaker  first  spent  some  time  in  explaining  the  charac¬ 
teristics  of  telephone  receivers  and  went  over  some  of  the 
details  of  the  experimental  researches  conducted  by  Dr. 
G.  W.  Pierce  and  himself  and  reported  at  the  Dundee 
meeting  of  the  British  .Association  for  the  Advancement 
of  Science  last  fall. 

While  the  range  of  frequencies  in  telephony  is  that  given 
above,  it  has  been  found  that  so  far  as  practical  results  are 
concerned  a  telephone  line  behaves  as  though  a  single 
frequency  of  about  800  cycles,  or  5000  radians  per  second, 
were  impressed  upon  it,  and  calculations  of  effective  attenu¬ 
ation  can  be  carried  out  on  this  assumption.  Naturally, 
however,  this  applies  solely  to  the  calculation  of  the  effec¬ 
tive  attenuation  and  reveals  nothing  in  respect  to  distortion. 
While  a  single  T  section  or  II  section  of  an  artificial  line 
may  be  constructed  to  represent  a  telephone  line  at  one 
frequency,  say  800  cycles,  it  cannot  represent  it  at  all  fre¬ 
quencies  unless  the  section  is  comparatively  short.  Hence 
long  artificial  lines  must  be  made  up  of  successive  short 
sections. 

The  speaker  went  over  the  principal  characteristics  of 
uniform  lines  in  some  detail  and  then  took  up  loaded  lines, 
showing  how  Campbell’s  formula  can  be  derived  by  a 
brief  method.  Characteristic  curves  giving  the  effect  of 
changing  the  number  of  loads  or  coils  per  wave-length 
were  presented,  showing  that  with  seven  or  eight  coils  per 
wave  the  difference  between  a  loaded  line  and  a  uniform 
line  of  the  same  total  constants  becomes  negligible.  In 
conclusion  the  speaker  took  up  the  subject  of  losses  at  the 
junction  of  two  dissimilar  telephone  lines,  caused  by  wave 
reflection.  The  same  phenomenon  occurs  at  the  terminals 
of  a  line,  especially  in  the  case  of  loaded  lines.  In  the 
last  instance  special  transformers  have  been  successfully 
used,  and  also  terminal  tapers  which  contain  graduated 
reductions  in  the  loading.  When  two  dissimilar  lines  are 
joined  together  to  form  what  the  speaker  termed  a  com¬ 
posite  line,  as  when  an  aerial  circuit  of  open  wire  joins 
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an  underground  circuit  in  cable,  there  is  an  abrupt  change 
in  surge-impedance  and  the  equivalent  T  line  or  II  line 
becomes  unsymmetrical.  In  his  closing  remarks  the  speaker 
stated  that  hyperbolic  functions  have  a  distinct  place  as  one 
of  the  tools  of  engineering  and  voiced  his  opinion  that 
within  a  few  years’  time,  after  complete  tables  of  such 
functions  are  available,  they  will  be  employed  universally. 
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Central  Station  Management 


Devoted  to  Discussion  of  Administrative  Policies,  Commercial 
Methods,  and  Current  Practice  Among  Successful  Utilities 


Artificial  Refrigeration  in  Minnesota 

'I'he  Ives  Ice  Cream  Company  of  Minneapolis  recently 
entered  into  a  ten-year  contract  with  the  Minneapolis  Gen¬ 
eral  Electric  Company  which  increased  the  previous  con¬ 
tract  for  motor  service  by  150  hp.  This  enables  the  manu¬ 
facturing  concern  to  shut  down  its  large  steam  plant  and 
operate  its  factory  as  an  all-electric  plant.  The  transaction 
is  of  particular  interest  considering  the  long  winter  sea¬ 
son  and  the  abundance  of  natural  ice  available  in  that 
locality. 


Window  Boxes  in  Mobile 

Supplementing  the  flower  boxes  for  ornamental  street 
posts  in  Mobile,  Ala.,  previously  described  in  this  journal, 
the  Mobile  Electric  Company  has  made  an  arrangement  with 
the  Horticultural  Society  of  that  city  by  which  the  latter 
organization  will  place  and  maintain  boxes  containing 
flowers  and  plants  in  the  windows  of  the  building  occupied 
by  the  electric-service  company.  The  Mobile  Electric  Com¬ 
pany  loses  no  op{)ortunity  to  identify  itself  with  the  pro¬ 
gressive  spirit  of  its  city. 


A  Washington’s  Birthday  Display 

Washington’s  Birthday  was  celebrated  by  the  Kentucky 
Electric  Company  of  Louisville  with  a  novel  window  dis¬ 
play  lasting  through  the  week  of  Eeb.  22.  In  one  of  the 
show  windows  of  the  company’s  handsome  new  structure 
there  appeared  a  large  portrait  of  the  Father  of  His 
Country,  garlanded  with  incandescent  lamps  and  surmount¬ 
ing  a  mammoth  birthday  cake.  In  the  center  of  the  cake, 
replacing  the  time-honored  candles  with  which  such  con¬ 
fections  are  commonly  decorated,  was  a  frosted  incandes¬ 
cent  lamp  rated  at  181  cp,  with  an  explanatory  card  stating 
that  “His  birthday  cake  should  now  bear  181  candles.”  The 
exhibit  was  much  admired  by  the  passing  public. 


2000  Tons  of  Artificial  Ice  for  Town  of  6347 

In  the  Northern  States  the  ice-making  business  is  in  a 
measure  dependent  upon  the  length  and  severity  of  the 
winter.  Nevertheless,  certain  plants  in  localities  where  the 
supply  of  natural  ice  is  ample  are  receiving  good  returns 
on  ice-plant  investments.  A  central  station  in  northern 
Illinois  serving  a  population  of  6347  inhabitants  operates  an 
ice  plant  during  the  summer  months,  usually  about  six 
months  of  the  year.  The  maximum  output  of  the  plant  is 
20  tons  a  day  and  the  total  has  averaged  2000  tons  per 
season.  The  i)lant  employs  absorption  apparatus  and  dis¬ 
tilled  water  and  has  been  in  operation  for  four  years.  The 
total  investment  in  the  ice  plant  was  $21,600,  and  the  gross 
income  from  the  ice  business  has  been  between  $8,000  and 
$15,000  per  year. 


Investment  and  Returns  of  an  Illinois  Ice-Electric 

Plant 

There  is  an  Illinois  combination  ice-electric  plant  in 
the  broad  valley  of  the  Mississippi  River  where,  with  a 
station  ice-making  investment  of  $10,000,  $4,000  worth  of 


ice  will  be  sold  during  the  coming  season,  at  a  net  profit  of 
$2,000,  earning  20  per  cent  on  the  original  investment. 
These  figures  are  conservative  and  are  based  on  the  per¬ 
formance  of  this  7-ton  plant  during  preceding  seasons. 
Its  daily  output  is  recpiired  during  about  five  months  of 
the  year,  the  population  served  comprising  nearly  3000. 
About  20  tons  of  ice-storage  capacity  is  provided.  The 
monthly  cost  of  fuel  for  the  ice-plant  section  of  the  station 
approximates  $100,  while  nearly  the  same  amount  is  spent 
for  labor.  The  product  is  sold  at  40  cents  per  100  lb. 
delivered  retail,  or  at  $4  per  ton  wholesale  from  the  plant 
platform. 


A  15-Ton  Ice  Plant  as  a  40  Per  Cent  Investment 

During  five  months’  operation  last  year  the  15-ton  ice 
plant  operated  by  the  electric  company  in  a  Kentucky  town 
of  3000  population  earned  net  profits  of  $3,600,  a  return 
at  the  rate  of  nearly  40  per  cent  on  the  $9,500  invested  in 
the  local  ice  business.  The  equipment  comprises  steam- 
driven  ammonia-compression  apparatus,  with  36  tons’  stor¬ 
age  capacity. 

The  actual  plant  cost  of  freezing  a  ton  of  ice  at  this 
plant,  including  fuH,  labor,  etc.,  averages  $2.  Sold  whole¬ 
sale  on  the  plant  platform,  this  ice  brings  $5  a  ton.  It  is 
delivered  to  local  users  at  a  regular  rate  of  40  cents  per 
TOO  lb.,  which  is  equivalent  to  $8  ])er  ton,  although  out  of 
this  must  be  met,  of  course,  the  heavy  cost  of  the  delivery 
service. 

Altogether  the  gross  income  from  the  ice  business  alone 
during  last  season  was  $6,100.  The  expenses  the  same 
year  totaled  $2,500,  including  fuel,  labor,  depreciation,  etc., 
giving  $3,600  as  the  net  return,  or  nearly  40  per  cent  on 
the  investment. 

Needless  to  say,  the  management  is  enthusiastic  in  de¬ 
scribing  the  operation  of  its  ice  business  as  extremely 
satisfactory  and  cordially  recommends  that  other  small 
stations  follow  its  successful  example. 


Exhaust-Steam  Ice  Making  Brings  42  Per  Cent 
Return 

In  certain  of  the  eastern  Gulf  Coast  states  the  ice-making 
season  lasts  the  year  around,  the  only  seasonable  distinction 
to  be  drawn  being  “seven  good  months  and  five  poor  ones.” 
Selling  1700  tons  of  ice  a  year,  there  is  one  lo-ton  Florida 
combination  ice-electric  plant  in  a  community  of  1700  popu¬ 
lation  which  does  a  gross  ice  business  turning  over  each 
year  an  amount  equal  to  the  entire  investment  in  its  plant 
and  earning  an  annual  profit  of  $5,000,  after  paying  $7,000 
operating  expenses. 

This  station  utilizes  the  exhaust  steam  from  its  electric- 
plant  engines  to  operate  a  lo-ton  absorption-type  “gen¬ 
erator.”  The  distilled  water  is  at  the  same  time  reclaimed 
for  freezing  into  ice.  The  ice  plant,  including  building, 
equipment,  can  tank,  two  delivery  wagons,  etc.,  represents 
an  investment  of  $12,000. 

The  product  is  sold  wholesale  at  $5  to  $7  per  ton,  while 
the  retail  domestic  supply  is  delivered  at  the  rate  of  50 
cents  per  100  lb.  or  $10  per  ton.  Last  year  the  gross  in¬ 
come  from  this  central  station’s  ice-making  business  alone 
was  $12,000,  exactly  equal,  as  already  pointed  out,  to  the 
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total  amount  of  the  investment  in  this  department  of  the 
business.  Including  depreciation,  interest  and  all  other 
charges,  the  operating  expenses  for  the  twelve  months 
totaled  $7,000,  leaving  $5,000  net  profit,  or  a  return  at  the 
rate  of  42  per  cent  on  the  $12,000  invested. 


Skill  and  Care  Required  to  Make  Small  Ice  Plant 

Pay 

The  operator  of  a  3-ton  ice  plant  in  a  combination  station 
supplying  electricity  and  ice  to  an  Ohio  River  community 
of  1500  population  calls  attention  to  the  requisites  for 
making  a  small  equipment  of  this  kind  a  commercial 
success. 

In  his  opinion  such  an  ice-electric  plant  will  pay  in  a 
small  town  only  if  the  producing  conditions  are  right. 
Among  these  he  mentions  cheap  fuel,  cheap  and  good 
water,  minimum  haulage,  modern  efficient  machinery 
(bought  at  a  good  figure  if  possible),  ‘‘and  the  plant  owned 
and  operated  by  men  knowing  the  business.”  The  average 
small  stock  company  which  depends  upon  results  from 
hired  and  often  incompetent  help  stands  a  risky  chance  of 
success,  he  points  out,  for  the  cost  of  producing  a  kilowatt- 
hour  of  electrical  energy  or  a  ton  of  ice  in  a  small  plant 
like  that  described  is  much  greater  than  similar  unit  costs 
possible  in  a  larger  station. 

This  operator  has  an  80-can  freezing  tank  in  connection 
with  his  3-ton  absorption-type  ammonia  equipment  and 
disposes  of  his  output  at  the  rate  of  25  cents  per  too  lb. 
wholesale  and  50  cents  per  100  lb.  retail. 


Value  of  Ice  Making  in  Opening  Up  Twenty-four- 
Hour  Electric  Service 

Three  years  ago  the  electric  company  operating  a  plant 
in  a  town  of  several  thousand  population  just  south  of  the 
Ohio  River  decided  to  install  ice-making  equipment,  utiliz¬ 
ing  the  exhaust  from  the  plant  engines  for  distilled  make¬ 
up  water.  Then,  since  steam  had  to  be  kept  up  that  sum¬ 
mer  and  the  engineer  was  at  the  station  all  day  long  tending 
the  refrigerating  machinery,  it  was  determined,  not  without 
some  misgivings,  to  operate  day  electric  service.  Since  the 
plant  was  already  virtually  in  operation  all  day  long,  the 
cost  of  furnishing  this  twenty-four-hour  service  imposed 
slight  additional  expense. 

Almost  from  the  very  first  this  day  service  proved  to  be 
a  marked  success  locally.  A  number  of  customers  bought 
electric  fans,  and  soon  with  a  little  sales  effort  electric 
irons  became  popular.  A  motor  load,  too,  was  established, 
the  latter  having  now  attained  a  magnitude  of  95  hp, 
divided  among  seven  customers. 

At  the  end  of  the  first  ice-making  season  it  was  proposed 
to  shut  down  the  day  service,  but  the  customers  had  be¬ 
come  so  pleased  with  its  operation  and  convenience  that 
they  raised  sturdy  and  successful  objection  to  its  interrup¬ 
tion.  The  twenty-four-hour  service  was  accordingly  con¬ 
tinued  during  the  winter,  and  by  the  next  summer  season 
had  thoroughly  established  itself  through  the  accretion  of 
desirable  motor  load  until  it  is  now  one  of  the  most  profit¬ 
able  parts  of  the  central  station’s  electrical  business. 


Diesel-Engine  Performance  in  Oklahoma  Ice- 
Electric  Plant 

A  record  of  6.2  gal.,  or  44.1  lb.,  of  oil  per  100  net  brake- 
hp-hours  at  full  load  has  been  established  by  a  225-hp 
Diesel  engine  in  operation  at  the  plant  of  the  Hugo  (Okla.) 
Ice  &  Electric  Company.  This  performance  is  apparently 
unexcelled  by  even  the  best  European  records  obtained 
with  the  same  highly  efficient  type  of  engine,  thus  speaking 


well  for  the  engineering  practice  and  construction  work 
prevailing  in  this  country. 

Dr.  A.  C.  Scott,  of  Dallas,  Tex.,  conducted  the  test,  which 
was  made  while  the  engine  was  in  the  regular  daily  service 
of  the  Hugo  Ice  &  Light  Company.  The  engine  had  been 
in  operation  about  six  months  when  the  test  was  made  and 
there  was  no  tuning  up  or  other  special  preparation.  The 
test  extended  over  a  period  of  three  days  and  records  were 
taken  at  all  stages  from  no  load  to  10  per  cent  overload. 

These  records  show  a  fuel  consumption  of  10.8  gal.  of 
oil  per  too  net  brake-hp-hours  at  0.25  load,  6.8  gal.  at  0.5 
load,  and  6.2  gal.  at  full  load.  This  is  equivalent  to  0.441  lb. 
of  oil  per  net  brake-hp-hour. 

Thermo-dynamic  records  taken,  based  on  net  useful  out¬ 
put,  show  17.4  per  cent  efficiency  at  0.25  load,  27.8  per  cent 
at  0.5  load,  29.5  per  cent  at  0.75  load,  30.3  per  cent  at  full 
load,  and  30.2  per  cent  at  10  per  cent  overload. 

The  engine  in  the  Hugo  plant  is  of  the  heavy-oil  type, 
built  under  the  patents  of  Dr.  Rudolph  Diesel,  by  the  Busch- 
Sulzer  Brothers-Diesel  Engine  Company,  St.  Louis,  Mo., 
in  the  shops  of  the  Power  &  Mining  Machinery  Company, 
at  Cudahy,  Wis.  The  engine  has  now  been  in  operation  at 
Hugo  during  the  last  twelve  months. 


Combination  Ice-Plant  Investment  in  a  Town 
of  1800 

A  combination  ice-electric  company  operating  in  a  town 
of  1800,  about  60  miles  southwest  of  Washington,  D.  C., 
has  approximately  $9,000  invested  in  its  ice  plant.  This  is 
a  steam-driven  compressor  outfit,  refrigerating  120  300-lb. 
cans  besides  about  50  tons  storage  capacity.  The  equip¬ 
ment  is  operated  six  months  in  the  year,  during  which 
period  it  turns  out  about  1000  tons  of  ice. 

The  cost  of  making  a  ton  of  ice  delivered  to  the  plat¬ 
form  is  estimated  by  the  local  manager  to  be  about  $2.25, 
including  fuel,  labor,  etc.  Two  engineers,  who  take  shifts 
in  looking  after  the  combination  electric  and  ice-making 
plants,  each  receive  $1.16  per  day,  and  the  two  firemen 
earn  $i  each  per  day.  Boiler-feed  water  is  purchased  from 
the  town  at  6  cents  per  1000  gal.,  the  exhaust  from  the 
compressor  engine  providing  the  distilled-water  make-up. 

Eor  such  ice  as  is  sold  at  wholesale  on  the  plant  plat¬ 
form  the  company  receives  $5  per  ton,  while  for  retail 
quantities  the  local  price  is  45  cents  per  100  lb.,  or  $9 
per  ton.  Assuming  that  it  receives  at  least  $5  per  ton  for 
its  output,  without  crediting  any  profit  on  delivery  (for 
which  two  wagons  are  required),  the  plant  would  earn 
$2.75  profit  on  each  ton  of  ice,  netting  at  a  conservative 
estimate  over  $2,000  on  the  season’s  output.  Such  a  profit 
of  20  per  cent  on  the  $9,000  invested  in  the  ice  business, 
represents,  of  course,  a  desirable  addition  to  the  central- 
station  income  in  a  community  the  size  of  this  one. 

In  general,  the  management  declares  the  local  ice  busi¬ 
ness  to  be  entirely  satisfactory  and  advises  other  electric 
companies  contemplating  ice  manufacture  to  irrstall  com¬ 
pression  outfits  if  a  market  can  be  developed  for  the  out¬ 
put.  The  making  of  ice  is  of  special  advantage  to  the 
small  electric  plant,  declares  this  particular  operator,  be¬ 
cause  it  tides  over  the  slack  period  and  enables  the  man¬ 
agement  to  hold  its  help  together.  Such  ice  business  is. 
he  concludes,  well-nigh  indispensable  to  small  stations  op¬ 
erating  no  day  service. 


Rates  for  Electric  Cooking 

A  number  of  central-station  companies  have  already 
either  adopted  special  rates  for  electric  cooking  and  heat¬ 
ing  or  have  adapted  their  existing  schedules  to  fit  condi¬ 
tions  for  domestic  and  commercial  service  not  covered  by 
their  regular  rates.  The  accompanying  table  shows  some 
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of  the  companies  which  have  filed  copies  of  their  rate 
sheets  with  the  rate  research  committee  of  the  National 
Electric  Light  Association,  together  with  the  rates  charged 
for  electric  cooking  and  heating,  conditions  of  special  ser¬ 
vice,  etc.  Among  the  special  cooking  rates  of  particular 
interest  in  the  table  is  that  in  use  at  Omaha,  Neb.,  where  a 
discount  of  5  per  cent  is  made  to  customers  who  install 

DATA  ON  EI.ECTKIC  SERVICE  FOR  DOMESTIC  AND  OTHER  SPECIAL 
PURPOSES 


City 

Cents  ix;r 
Kw-hr. 

Remarks 

Atlanta,  (la  . 

6  to  3  ] 

Heating  demand  figured  at  50  per  cent 
of  connected  load. 

Altoona,  Pa . 

4.5 

Separate  meter. 

Boston,  Mass . 

10 

For  first  20  kw-hr. 

3 

For  excess;  minimum,  $12  year. 

I)es  Moines,  la . 

4.5 

Separate  meter. 

Detroit,  Mich . 

4 

Maximum  power  rate. 

Duluth,  Minn. . , . 

3 

W'ith  20  per  cent  prompt-payment  dis¬ 
count. 

Kansas  City,  Mo . 

4.5 

■  Separate  meter. 

Los  Angeles,  Cal  . 

5 

Separate  meter;  $3  minimum. 

Memphis,  Tenn . 

3 

Plus  $1.50  per  kw  of  demand. 

( )maha.  Neb . 

6 

5  per  cent  discount  if  all  cooking  by  elec¬ 
tricity. 

Portland,  Ore . 

4 

Minimum  charge,  $1  per  month. 

Redding,  Cal . 

3  to  1.5 

Minimum,  $1  per  month. 

Salt  Lake  City,  Utah 

6.6 

$2  minimum;  10  pier  cent  discount. 

Seattle,  'W’'a8h . 

3 

Separate  meter;  minimum,  $2. 

Spokane,  Wash . 

5 

Industrial  rate. 

Springfield,  Mass . 

6 

Heating  rate;  no  special  cooking  rate. 

Suiierior,  Wis . 

5 

4  cents  above  50  kw-hr. 

equipment  enabling  them  to  use  electricity  exclusively  for 
cooking. 

Reports  received  by  the  committee  from  Glasgow,  Scot¬ 
land,  indicate  that  for  cooking  purposes  electrical  energy 
may  be  purchased  at  the  rate  of  3d.,  or  6  cents,  per  kw-hr. 
for  a  certain  number  of  hours’  use  of  maximum  demand, 
ranging  from  40  hours  in  the  summer  months  to  300  hours 
in  December  and  January.  For  all  used  in  excess  of  this 
the  rate  is  id.,  or  2  cents,  per  kw-hr. 


Combination  Steam-Electric  Ice-Making  Plant  in 
Chicago 

hdectrically  operated  ice-making  plants  have  become  a 
considerable  factor  in  smoothing  out  the  load  curves  of 
central  stations.  Among  the  seven  or  eight  plants  of  this 
character  supplied  with  electricity  hy  the  Commonwealth 
h'dison  Company  of  Chicago,  the  installation  of  the 
Knickerbocker  Ice  Company  (recently  succeeded  by  the 
Consumers'  Company)  at  6105  Lexington  Avenue  may  be 
of  interest  in  that  it  has  a  larger  motor  load  than  any  of 
the  others.  Instead  of  obtaining  its  water  supply  from 
Lake  Michigan  through  the  city  mains,  this  plant,  in  nor¬ 
mal  operation,  pumps  all  the  water  used  for  ice-manu¬ 
facture,  cooling  and  boiler-supply  purposes  from  a  1900-ft. 
well  on  the  premises.  The  water  used  for  ice  is  distilled 
before  being  frozen. 

To  supply  steam  for  distilling,  two  boilers  were  in¬ 
stalled,  and  a  few  of  the  accessories,  such  as  the  stoker 
engine,  boiler-feed  pumps  and  two  other  small  pumps,  are 
driven  by  steam.  The  electric  motors  used  have  a  total 
rating  of  589  hp.  They  drive  two  ammonia  compressors, 
one  deep-well  air  compressor  for  lifting  water,  two  cool¬ 
ing-water  pumps,  eight  agitators,  one  ice  hoist,  two  hoists 
on  cranes  and  two  brine  circulators. 

h'.lectricity  for  driving  these  motors  and  furnishing 
plant  illumination  is  supplied  by  the  electric-service  com¬ 
pany  over  a  three-phase,  60-cycle,  3800-volt  line  to  six 
75-kw,  3800-230-volt  Westinghouse  transformers  outside 
the  plant.  These  transformers  are  mounted  about  20  ft. 
above  the  ground  on  a  platform  built  on  cross-arms  at¬ 
tached  to  three  30-ft.  poles  arranged  in  a  line  about  9  ft. 


apart.  The  high-tension  line  is  supported  on  cross-arms 
on  the  poles,  above  the  transformers,  short  wires  leading 
to  the  high-tension  terminals  of  the  transformers,  which 
are  star-connected.  Lead-covered  cables  conduct  the 
energy  from  the  delta-ccnnected,  230-volt  taps,  through 
steel  conduit,  to  a  switchboard  located  in  the  compressor 
room. 

General  Layout  of  the  Plant 

The  building,  which  is  a  brick  structure  one  story  high, 
is  divided  into  five  compartments  which  front  on  Lexing¬ 
ton  Avenue,  two  anterooms  used  for  storing  ice  for  im¬ 
mediate  use,  and  eight  cold-storage  rooms.  In  the  north 
end  of  the  building  is  the  1900-ft.  well  from  which  all 
water  used  in  the  plant  is  pumped  by  the  Harris  air-lift 
system.  An  Ingersoll-Rand  compressor,  belt-driven  by  a 
loo-hp  Western  Electric  squirrel-cage  motor,  running  at 
720  r.p.m..  furnishes  compressed  air  for  pumping  the 
water.  Fig.  i  shows  the  deep-well  room  and  the  motor- 
driven  compressor.  Wagner  polyphase  starter  and  a 
case  containing  a  three-blade  switch  and  fuses  are  installed 
in  this  room  for  operating  the  motor. 

The  compressed  air  is  conducted  through  a  2-in.  pipe 
to  the  Harris  injector,  which  is  located  369  ft.  below  the 
floor  in  a  6-in.  well  casing.  When  the  compressor  is  in 
operation  water  at  50  deg.  Fahr.  is  delivered  at  the  rate 
of  600  gal.  a  minute  from  the  top  of  the  well  casing  di- 


FIG.  I  —  .motor-driven  AIR  CO.MPRES.SOR 


rectly  into  an  open-storage  reservoir  built  below'  the  floor. 

The  two  steam  boilers,  which  carry  200  lb.  pressure 
per  square  inch,  are  located  in  a  room  adjoining  the  deep 
well.  Each  boiler  is  rated  at  100  hp  and  is  fed  by  a  Swift 
automatic  stoker.  At  present  the  stoker  hoppers  are  filled 
by  hand,  but  since  67  tons  of  coal  are  consumed  every 
tw'enty-four  hours,  an  electrically  driven  bucket  elevator 
is  being  considered  to  facilitate  handling  of  the  fuel.  The 
plant  is  located  in  the  resistance  district,  so  that  its  smoke 
has  to  be  disposed  of  at  a  greater  height  than  would  be 
necessary  were  draft  conditions  the  only  ones  imposed. 
'Ihe  stack,  which  is  constructed  of  brick,  is  125  ft.  high 
and  6  ft.  in  internal  diameter  at  the  top.  To  eliminate 
scale  as  much  as  possible  in  the  boilers  and  evaporators, 
the  Fetta  water-softening  system  is  used.  The  tank  in 
which  the  water  is  treated  is  located  in  the  boiler  room. 

The  Distillation  Process 

Perhaps  the  most  complex  apparatus  used  in  this  plant 
is  located  in  the  evaporating  room.  Tn  this  portion  of  the 
building  are  two  boiler-feed  pumps,  one  evaporator  feed 
pump,  one  sweet-water  (distilled-water)  feed  pump,  a  wet 
vacuum  pump,  a  double-pipe  fore-cooler,  an  exchanger, 
two  electrically  driven  circulating  pumps  and  a  nest  of 
eight  Reilly  multi-coil  evaporating  units. 

Fig.  2  shows  the  evaporating  units.  A  steam  main  di¬ 
rect  from  the  boilers  is  run  ju.st  above  each  of  the  evap- 
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orators,  and  two  pipes  tap  off  from  this  main  for  each 
“effect.’’  Valves  are  placed  in  each  branch  line,  and  by¬ 
pass  valves  are  located  in  the  steam  main  so  that  any  one 
effect  can  be  cut  out  for  repairs  or  cleaning.  One  of  the 
two  pipes  leading  to  each  effect  connects  with  a  hollow 
tin-lined  brass  header  in  the  top  of  the  evaporator.  Thirty 
coils  of  tin-lined  copper  tubing  connect  the  upper  header 


FIG.  2 — EVAPOR.ATING  UNITS  IN  CHICAGO  ICE-.MAKING  IM.ANT 


with  a  lower  header  which  drains  into  an  automatic  Kieley 
&  Mueller  trap.  'I'he  space  surrounding  the  coils  is  kept 
filled  with  treated  water,  and  a  definite  level  is  maintained 
by  an  automatic  feeder.  Opening  out  of  the  top  of  this 
space  is  the  other  pipe  which  connects  with  the  steam 
main. 

Live  steam  at  120-lb.  pressure  is  admitted  to  the  coils 
of  the  first  effect  only,  evaporating  the  water  surrounding 
them.  In  doing  this  it  is  condensed  and  is  then  drained 
off  through  the  trap.  The  steam  generated  in  the  first 
effect  is  used  to  generate  steam  in  the  next  succeeding  one 
and  so  on.  A  vacuum  of  26  in.  is  maintained  in  the  last 
effect  by  the  wet-vacuum  pump,  so  that  the  maximum 
amount  of  water  is  distilled  for  the  number  of  i)ounds  »if 
steam  used. 

Double-pipe  exchangers  utilize  the  heat  in  the  sweet 
water  drained  from  the  traps  by  transferring  it  to  the 
treated  water  fed  to  the  evaporator.  Any  air  which  may 
remain  in  the  sweet  water  is  e.xtracted  by  a  reboiler.  A 
dry-vacuum  pump  maintains  a  vacuum  in  the  reboiler,  and 
any  moisture  drawn  from  the  latter  is  condensed  and  re¬ 
turned  to  the  system.  The  water  is  pumped  from  the 
reboiler  through  double-pipe  forecoolers  to  a  sweet-water 
storage  tank  located  in  the  anteroom  just  off  the  tank  room 
on  the  south  end  of  the  building.  Tin-lined  copper  or 
brass  pipes  are  used  exclusively  in  the  sweet-water  pipe 
line  to  avoid  contamination  and  prevent  discoloration  of 
the  ice. 

Two  electrically  driven  circulating  pumps  are  used  to 
supply  all  the  cooling  water  and  are  installed  in  duplicate 
for  emergency.  These  turbo-centrifugal  pumps  supply 
450  gal.  a  minute  and  are  directly  driven  by  20-hp  Wagner 
squirrel-cage  motors  running  at  1750  r.p.m.  Fig.  3  shows 
one  of  the  circulating-pump  units.  Each  of  these  motors  is 
connected  with  the  main  switchboard  through  a  knife 
switch  and  a  Wagner  polyphase  starting  box. 

Motor-Driven  Co.mpressors  and  Switchboard  Control 

'I'he  ammonia-compressor  room,  which  is^  larger  than  the 
evaporator  room,  contains  two  vertical,  single-acting  York 
ammonia  compressors,  each  capable  of  making  50  tons  of 
ice  in  twenty- four  hours.  Roth  compre.ssors  are  supplied 


with  a  i6-ft.  flywheel  and  are  driven  through  a  30-in.  belt 
by  two  220-hp  Wagner  slip-ring  induction  motors  running 
at  500  r.p.m.  Fig.  4  shows  these  compressor  motors.  'I'he 
motor  cables  run  into  terminal  boxes,  from  which  they 
are  led  to  the  switchboard  through  3-in.  conduits.  The 
switchboard  comprises  seven  black-slate  panels  mounted  on 
a  steel  frame,  and  is  divided  up  into  the  control  of  the 
lighting,  the  compressor  motors  and  the  auxiliary  motors. 

1  he  two  panels  controlling  the  ammonia  compressor 
motors  are  duplicates.  Mounted  on  each  is  a  polyphase 
watt-meter  and  a  General  Electric  overload  relay  and  oil 
switch,  with  no-voltage  and  overload  release.  In  front  of 
these  panels  are  two  flow-type  Cutler-Hammer  controllers 
for  varying  the  speed  of  the  compressor  motors.  Fifty-five 
per  cent  speed  variation  is  obtained  by  introducing  re¬ 
sistance  into  the  rotor  circuit.  The  resistance  grids  for 
the  controllers  are  mounted  above  the  switchboard.  Both 
compressor  motors  have  shaft  handles  which  short-circuit 
the  slip-rings  when  the  motors  reach  full  speed,  thus  elim¬ 
inating  losses  that  may  occur  between  the  motor  and  the 
controller. 

'fhe  main  service  panel  is  equipped  with  a  “printom- 
eter,"  which  registers  the  number  of  kilowatt-hours  useil 
during  each  thirty  minutes.  An  indicating  wattmeter  and 
a  voltmeter  are  mounted  at  the  top  of  this  panel. 

One  of  the  panels  controls  the  general  lighting,  which 
is  measured  through  a  Wagner  induction-type  watt-hour 
meter.  In  conjunction  with  this  board  there  is  also  a 
distributing  panel  which  controls  the  lighting  by  rooms. 
A  three-wire  lighting  system  is  installed,  ten  250-watt 
tungsten  lamps  being  used  in  the  compressor  and  tank 
rooms,  and  about  100  lamps,  mainly  40-watt  tungsten  and 
69-cp  carbon-filament  lamps,  being  used  in  the  other 
rooms. 

Power  for  the  auxiliaries,  such  as  the  deep-well  pump 


FIG.  3 — CIRCULATING  BUMP  DRIVEN  BY  INDUCTION  MOTOR 

motor,  ice-hoist,  circulating  pumps,  brine  circulators  and 
agitators,  is  distributed  from  one  panel  and  metered  on 
an  adjoining  panel.  All  of  the  meters  mounted  on  the 
board  are  of  Wagner  manufacture. 

Ice  Making  and  Handling 

The  compressed  ammonia  is  conducted  from  the  com¬ 
pressors  to  ammonia  condensers  located  on  the  roof,  and 
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from  there  the  liquid  ammonia  is  drained  into  two  storage 
tanks  located  in  the  compressor  room. 

Two  freezing  tanks,  operated  on  the  flooded  system, 
are  located  in  the  large  room  adjoining  the  ammonia  com¬ 
pressors.  Each  tank  is  divided  by  baffles  into  three  parts. 
Circulation  of  the  brine  (a  calcium-chloride  solution,  den¬ 
sity  8o)  used  for  freezing  is  maintained  by  agitators 
driven  by  eight  3-hp  Wagner  squirrel-cage  induction  mo- 


FIG.  4 — INDUCTION  MOTORS  DRIVING  AMMONIA  COMPRESSORS 


tors.  Three  hundred  feet  of  1.25-in.  ammonia  cooling  pipe 
is  installed  per  rated  ton  of  ice  manufactured.  The  tanks, 
which  are  built  below  the  floor,  accommodate  1400  300-lb. 
cans,  1000  cans  being  harvested  every  twenty- four  hours. 
These  cans  are  filled  with  sweet  water  by  Burns  automatic 
can  fillers. 

Ice  pulling  is  accomplished  by  two  i-ton  Sprague  elec¬ 
tric  hoists,  each  suspended  from  a  hand  traveling  crane, 
which  spans  its  respective  tank.  To  free  the  cakes  of  ice 
from  the  cans  the  latter  are  dipped  in  tanks  containing 
warm  water  brought  from  the  forecoolers.  Since  imme¬ 
diate  immersion  in  the  dip-tanks  would  crack  the  ice,  the 
cans  are  stacked  along  the  walls  of  the  tank  room  for  about 
thirty  minutes  before  immersing.  The  electrical  energy 
used  for  the  ice  hoist  is  supplied  from  wires  beneath  the 
tracks  upon  which  the  cranes  operate. 

Storage  of  the  Product 

.-\fter  the  ice  is  removed  from  the  cans  it  is  transferred 
either  to  the  storage  room  or  the  shipping  rooms  just  off 
the  tank  room,  'the  latter  being  used  for  holding  ice  which 
is  to  be  used  immediately.  An  electrically  driven  endless- 
chain  conveyor  is  to  be  itustalled  in  the  near  future  for 
transporting  the  ice  from  the  tank  room  to  the  storage 
rooms. 

Eight  storage  rooms,  each  of  1000  tons  capacity,  open 
from  a  runway  which  communicates  with  the  tank  room, 
riiese  rooms  are  about  120  ft.  by  24  ft.  in  area  and  32  ft. 
high  and  are  kept  at  a  temperature  of  28  deg.  Fahr.  by 
brine  circulating  through  pipes  running  along  the  ceiling. 
This  brine  is  drawn  off  from  the  freezing  tanks  by  two 
brine-circulating  pumps,  which  are  directly  .connected  to 
7.5-hp  Wagner  .squirrel-cage  induction  motors,  and  is  re¬ 
turned  to  the  tanks  through  the  forecoolers. 

.\n  ice  hoist,  driven  by  a  lo-hp  Wagner  squirrel-cage 
motor,  is  employed  for  stacking  the  ice  in  the  storeroom. 
.•Ml  motors  in  the  plant  are  of  the  three-phase,  60-cycle, 
22o-volt  type.  Besides  local  switches  and  starting  com¬ 
pensators  each  motor  can  be  shut  down  from  the  main 
switchboard. 

Mr.  J.  S.  Field,  president  of  the  Knickerbocker  Tee 
Company  before  it  was  merged  into  the  Consumers’  Com¬ 
pany,  reports  that  while  the  Lexington  Avenue  motor- 
driven  ice  plant  has  not  yet  been  run  long  enough  to  give 
definite  operating  costs,  be  feels  from  his  experience  with 
the  other  two  Knickerbocker  electrically  operated  plants  in 
Chicago  that  electrical  operation  will  here  also  be  shown 
much  more  desirable  than  steam  for  the  production  of 
artificial  ice. 


Illumination  and  Wiring 

Electric  Signs  in  Stockton,  Cal. 

As  the  result  of  the  intelligent  activity  of  the  Western 
States  Gas  &  Electric  Company  the  merchants  of  Stockton, 
Cal.,  are  taking  a  renewed  interest  in  the  subject  of  electric 
signs  and  the  consequent  added  attractiveness  of  business 
streets  after  nightfall.  It  is  said  that  about  fifty  merchants 
have  recently  installed  electric  signs  or  are  about  to  install 
them.  Furthermore,  the  subject  of  special  curb  lighting 
is  attracting  attention  in  connection  with  the  sign  cam¬ 
paign.  Signs  recently  installed  or  on  order  will  have  a 
total  of  over  8000  lamps  and  will  cost  nearly  $15,000. 


Decorative  Lighting  for  Peoria  Interurban  Railway 
Building 

An  elaborate  ornamental  exterior  lighting  scheme  will  be 
a  feature  of  the  terminal  station  to  be  erected  at  a  cost  of 
$350,000  for  the  Illinois  Traction  Company  at  Peoria,  Ill., 
under  the  direction  of  Vice-president  H.  E.  Chubbuck. 
.■\ccording  to  the  architects,  this  station  and  office  building, 
when  completed,  will  be  one  of  the  most  strikingly  illumi¬ 
nated  buildings  of  the  country.  About  10,000  small  tungsten 
lamps  will  stud  the  exterior  of  the  structure,  which  will  be 
of  white  terra  cotta.  Between  the  windows,  on  all  four 
sides  of  the  seven-story  edifice,  will  be  clusters  of  five 
lamps  each.  The  cornices  and  architectural  decorations 
will  also  be  outlined  by  incandescent  lamps.  Adjoining  the 
building  will  be  a  train  shed,  constructed  of  steel  and  con¬ 
crete,  capable  of  accommodating  twenty  cars  at  a  time. 
The  Illinois  Traction  System  will  occupy  four  stories  of  the 
building,  the  remainder  being  rented  to  tenants.  Work  on 
the  foundations  will  be  commenced  during  the  early  part 
of  March.  The  structure  will  be  erected  at  the  corner  of 
Jefferson  and  Hamilton  Streets  on  the  site  of  the  old 
National  Hotel. 

A  130-Ft.  Sign  with  1110  Lamps 

On  a  rocky  bluff  commanding  the  site  of  the  city  of  Blue- 
field,  W.  \’a.,  stands  the  huge  central-station  sign  illu.strated 
herewith,  which  measures  130  ft.  in  length,  with  8-ft.  let¬ 
ters.  The  steel  frame  of  the  display  is  carried  on  fourteen 
wooden  poles  of  varying  lengths  conforming  to  the  rough 
topography  of  the  hilltop.  These  sticks  average  40  ft.  in 
height  and  are  set  at  lo-ft.  interval.s.  A  total  of  mo  5-watt 
tungsten  sign  lamps  are  contained  in  the  huge  display,  in¬ 
cluding  the  letters,  the  flame  device  and  a  depiction  of  a 
motor  belted  to  a  pulley.  The  sign,  as  built  by  the  Green- 


I30-FT.  CE.NTRAL-.STATIUN  SIGN 

wood  Advertising  Company,  is  provided  with  flasher  ef¬ 
fects  by  which  the  play  of  the  flames  in  the  overhead 
design  is  faithfully  reproduced,  while  chaser  contacts  set 
motor,  belt  and  pulley  in  apparent  movement.  The  Appala¬ 
chian  Power  Company  is  one  of  the  Byllesby  properties  and 
supplies  central-station  energy  to  a  large  mining  and  in¬ 
dustrial  territory  in  Virginia  and  West  Virginia. 
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Special  Illumination  for  the  Mobile  Carnival 

Some  further  details  in  relation  to  the  recent  Mardi  Gras 
Carnival  illumination  at  Mobile,  formerly  referred  to  in 
this  journal,  may  be  of  interest.  The  work  was  carried  out 
by  the  Mobile  Electric  Company,  Mr.  R.  E.  Flower,  manager 
of  the  new-business  department  of  that  company,  being  a 
member  of  the  illuminating  committee  of  the  Mobile  Carni¬ 
val  Association.  About  5000  incandescent  lamps  were  used. 
About  2000  of  these  were  installed  in  Bienville  Square.  On 
the  four  sides  of  the  square  were  erected  lamp-posts  con¬ 
nected  by  festoons  of  incandescent  lamps.  The  oak  trees 
forming  a  cross  in  the  square  were  entwined  with  garlands 
of  small  incandescent  lamps.  The  trees  directly  surround¬ 
ing  the  fountain  in  the  square  were  decorated  in  an  unusual 
manner,  small  lamps  being  placed  among  the  branches, 
where  they  twinkled  like  fireflies.  The  fountain  was  illumi¬ 
nated  with  colored  light  obtained  by  means  of  an  automatic 
projector  suspended  among  the  trees  above  the  fountain 
with  the  light  focused  on  the  fountain  and  basin  only. 
Color  changes  were  achieved  by  the  movement  of  an  auto¬ 
matically  operated  disk,  and  the  flowing  water  was  brilliant¬ 
ly  illuminated. 

Other  features  consisted  in  outlining  the  tower  at  the 
head  of  Government  Street  with  about  500  lamps  and  an 
illuminated  sign  with  letters  5  ft.  high,  bearing  the  word 
“Welcome.”  About  2500  lamps  were  distributed  on  streets 
designated  by  the  committee.  These  were  fastened  in  fes¬ 
toons  stretched  across  the  streets  from  curb  to  curb.  These 
festoons  were  peaked  in  the  center,  with  pendants  at  each 
end.  Each  festoon  consisted  of  twenty-five  lamps  (except 
in  the  case  of  Government  Street,  where  the  festoons  con¬ 
tained  fifty  lamps),  and  there  were  from  four  to  six  fes¬ 
toons  in  each  block.  Colored  lamps  were  used  in  Bienville 
Square,  but  clear  glass  bulbs  were  used  in  the  other  streets. 


Illumination  of  Belmont  Chapel,  Cathedral  of  St. 
John  the  Divine 

In  the  illumination  of  monumental  church  edifices  built 
to  withstand  the  ravages  of  time  and  to  outlive  the  genera- 


FIG.  I — ILLUMINATION  OF  ALTAR  IN  HELMONT  CHAPEL, 
CATHEDRAL  OF  ST.  JOHN  THE  DIVINE 

tion  in  which  they  are  erected  special  care  must  be  exercised 
in  the  choice  of  fixtures  where  such  are  installed  in  order 
not  to  detract  from  the  architectural  features  of  the  edifices 
and  also  not  to  mar  the  ecclesiastical  setting.  As  a  rule, 
edifices  like  the  Cathedral  of  St.  John,  Morningside  Heights, 
New  York,  are  rarely  used  at  night,  and  it  would  be  im¬ 
possible,  moreover,  to  employ  simple  fixtures  in  the  main 


body  of  the  edifices  except  on  the  side  walls.  The  various 
memorial  chapels  surrounding  the  choir  suffice  for  private 
devotions,  and  it  is  necessary  at  times  to  have  some  source 
of  artificial  illumination  to  counteract  the  dim,  sepulchral 
light  usually  found  in  memorial  chapels  of  this  kind  owing 
to  the  employment  of  dense  and  highly  colored  glass  in  the 
memorial  windows. 

The  accompanying  illustrations  show,  the  method  of 


FIG.  2 — VIEW  SHOWING  SIX  LAMPS  IN  REFLECTOR  STRIP  BACK 
^  OF  PILLARS 

illuminating  the  Belmont  Memorial  Chapel  of  St.  Saviour, 
back  of  the  reredos.  General  illumination  is  afforded  by 
means  of  four  candelabra  made  of  Carrara  marble  which 
have  a  height  of  9  ft.  Each  marble  column  is  surmounted 
by  an  alabaster  globe  24  in.  in  diameter  at  the  top,  within 
which  is  a  cluster  of  six  incandescent  lamps.  Brilliant 
sources  of  illumination  are  thus  avoided  and  the  semi^ 
indirect  light  imparts  a  soft  glow  to  the  entire  chapel.  In 
('rder  to  heighten  the  effect  two  reflector  strips  containing 
six  lamps  are  hidden  behind  the  pillars  in  the  manner 
shown  in  Fig.  2. 

The  four  candelabra  represent  an  expenditure  of  approxi¬ 
mately  $5,000,  and  inasmuch  as  there  is  no  indication  of 
artificial  light  by  day  the  general  ecclesia.stical  effect  re¬ 
mains  unchanged.  The  candelabra  are  of  course  rich  in 
carvings  of  architectural  and  religious  design.  The  cathe¬ 
dral  is  lighted  from  the  mains  of  the  New  York  Edison 
C  ompany,  and  the  general  illumination  of  the  choir  was 
described  in  these  columns  some  time  ago,  (See  Electrical 
ll’orhi.  .April  13.  1911,  page  927,) 


Crane-Suspended  Arc  Lamps  Proposed  for  Clark 
Street,  Chicago 

Merchants  and  others  doing  business  on  Clark  Street,  in 
Chicago,  both  in  the  downtown  Loop  district  and  on  the 
North  Side,  are  forming  an  organization  to  install  a  special 
street-lighting  system  to  make  the  street  more  attractive 
and  conspicuous  at  night.  Several  systems  of  lighting  have 
been  suggested.  The  use  of  curb-lighting  posts  with  tung¬ 
sten  lamps  has  been  considered,  but  owing  to  the  number  of 
j'oles  used  to  support  the  overhead  street-railway  construc¬ 
tion  on  this  street,  it  has  been  thought  best  to  avoid  the  use 
of  additional  posts.  It  has  been  proposed  to  su.spend  flam¬ 
ing-arc  lamps  from  the  tops  of  the  street-railway  poles,  but 
the  Commonwealth  Edison  Company  has  suggested  what  it 
believes  to  be  a  better  plan.  This  contemplates  the  use  of 
iio-volt,  6.5-amp  flaring-arc  lamps  suspended  from  lo-ft. 
ornamental  cranes  to  be  swung  in  swivels  from  the  fronts 
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of  buildings.  This  would  facilitate  trimming  the  lamps 
from  nearby  windows. 

The  idea  is  to  have  the  lights  suspended  about  25  ft. 
above  the  sidewalk  and  spaced  about  80  ft.  apart,  stag¬ 
gered  on  each  side  of  the  street.  At  this  height  the  crane- 
suspended  lamps  would  probably  be  high  enough  to  clear 
most  of  the  signs.  It  is  proposed  to  burn  all  of  these  special 
arc  lamps  from  dusk  until  i  a.  m.,  and  perhaps  a  third  of 
them  from  i  a.  m.  until  daylight.  It  is  also  proposed  to 
make  a  flat  rate  for  this  lighting  service,  part  to  be  paid  by 
the  owners  of  the  buildings  and  part  by  the  tenants.  The 
plan  of  apportioning  some  of  the  expense  to  the  owners  is 
made  on  the  theory  that  this  special  illumination  enhances 
the  value  of  the  property.  It  is  possible  that  this  illumina¬ 
tion  will  be  carried  as  far  south  as  Twelfth  Street  and  north 
of  the  Chicago  River  to  some  point  not  yet  decided  upon. 
The  plans,  however,  are  in  a  tentative  state. 

Wirinji:  Buildings  with  Cinder-Filled  Floors 

By  George  Hartley 

Occasionally  in  wiring  old  buildings  a  vvireman  will  en¬ 
counter  a  floor  partly  filled  with  cinders  between  the  joists. 
I’loors  arc  seldom  built  in  this  way  now,  but  fifteen  or 
twenty  years  ago  the  construction  was  common  in  the  bet- 


KU;.  1 — WIRE  INSTALLED  |{E.\E.\TH  CINDER  FLOOR 


ter  class  of  residences  and  business  buildings.  The  cinder 
filling  was  intended  to  prevent  the  transmission  of  sound 
from  one  floor  to  another  and  to  stop  the  ravages  of  rats. 

In  running  circuits  beneath  such  a  floor  the  vvireman  can 
take  out  some  of  the  cinders  after  removing  the  floor  boards 
parallel  to  the  run.  Only  enough  cinders  should  be  taken 
out  between  each  pair  of  joists  to  e.xpose  a  complete 
"bridge”  board  so  that  it  can  be  pried  out.  The  bridge 
board  out  of  the  way,  the  holes  for  the  tubes,  or  for  flexible 
conduit  if  such  is  used,  a're  bored  below  the  cleats  with  a 
long  bit.  The  latter  type  is  necessary  because  one  of  ordi¬ 
nary  length  cannot  be  used,  owing  to  insufficient  working 
room.  If  a  long  bit  is  not  at  hand,  one  can  be  made  by 
having  a  blacksmith  weld  a  shank  of  the  necessary  length, 
possibly  30  in.,  to  an  ordinary  carpenter’s  bit.  Fig.  2  illus- 
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FIG.  2 - HORING  TURE  HOLES  THROUGH  JOISTS 

trates  the  conditions  that  prevail  while  the  joists  are  being 
bored. 

After  the  porcelain  tubes  have  been  inserted  and  the  wire 
threaded  through  them,  or  after  the  flexible  conduit  has 
been  run  through  the  holes,  the  bridge  pieces  may  be  nailed 
in  place.  The  cinders  may  then  be  scraped  back  and  the 
top  floor  boards  relaid.  Fig.  i  illustrates  a  sectional  view 
of  a  finished  job. 


Recent  Telephone  Patents 

Switchboard  Systems 

To-day  there  are  found  three  distinct  classes  of  telephone 
switchboards,  the  manual,  the  automatic  and  the  semi¬ 
automatic.  The  two  former  are  sufficiently  well  established, 
so  that  the  mode  of  operation  is  practically  settled,  but 
with  the  latter  this  is  not  the  case.  A  patent  recently 
granted  to  ^Ir.  E,  E.  Clement,  of  Washington,  D.  C.,  and 
assigned  to  the  North  Electric  Company,  has  omitted  but 
one  of  the  features  of  the  automatic  system.  With  this 
new  system  the  subscriber  registers  his  own  number  with 
a  dial,  and,  although  he  does  not  communicate  with  the 
operator,  he  cannot  make  a  call  until  he  has  through  the 
aid  of  the  operator  been  connected  to  a  selector.  For  ex¬ 
ample,  when  an  attempt  to  call  is  made,  a  manual-type  line 
lamp  appears  before  the  operator,  who  connects  the  neces¬ 
sary  jack  to  the  jack  of  a  free  selector,  without  regard  to 
the  wants  of  the  subscriber.  The  latter  then  selects  the 
number  wbich  he  wishes  automatically.  It  is  claimed  that 
this  system  avoids  the  more  expensive  parts  of  both  the 
others. 

.\nother  patent  granted  to  this  same  inventor  describes 
an  automatic  system  designed  for  use  by  party-line  ex- 
ebanges.  A  feature  of  this  system  lies  in  the  fact  that  it 
allows  a  call  to  be  made  automatically  between  persons  on 
the  same  party  line.  Such  a  selection  would  ordinarily 
result  in  a  busy  signal,  w’hich  must  be  taken  care  of  by 
special  means. 

Automatic  Switches 

.Automatic  switches  sometimes  give  trouble  by  allowing 
the  machines  to  get  off  normal.  By  this  is  meant  the  condi¬ 
tion  where,  without  the  e.xistence  of  a  call,  the  moving 
contacts  of  the  selector  machine  are  not  in  contact  w'ith 
their  back  stop  but  are  touching  the  multiple  bank.  When 
this  condition  prevails  the  system  will  not  operate  and 
manual  assistance  at  once  becomes  necessary.  Mr.  T.  F. 
Crocker  has  recognized  the  advantage  of  restoring  such 
switches  automatically  to  their  normal  position,  and  he  has 
devised  a  means  for  accomplishing  this.  When  the  switch 
is  left  oft  normal  for  a  predetermined  length  of  time  with¬ 
out  the  existence  of  a  call,  a  time-limit  thermal  relay  is 
caused  to  operate,  and  this  in  turn  causes  the  operation  of 
a  release  magnet. 

One  of  the  sources  of  complaint  in  manual  systems  is  the 
difficulty  of  calling  the  operator  in  upon  an  existing  con¬ 
nection,  an  operation  usually  accomplished  by  moving  the 
receiver  hook  and  causing  flashes  at  the  board.  If  the  hook 
is  moved  too  quickly  the  signal  is  lost,  as  the  time  element 
involved  in  cooling  and  heating  the  lamp  is  sufficient  to 
defeat  the  signal.  Again,  if  the  hook  is  moved  but  a  few 
times,  the  few  momentary  flashes  may  escape  the  attention 
of  the  operator.  This  is  a  problem  which  has  attracted  the 
attention  of  Mr.  James  Kennedy,  of  St.  Louis,  Mo.,  and  he 
arranges  his  circuits  so  that  if  both  parties  to  a  connection 
hang  up  their  receivers,  both  lamps  glow  steadily  to  indi¬ 
cate  the  completion  of  a  conversation.  If,  however,  one 
hook  be  down  and  the  other  up,  a  locking  relay  comes  into 
operation  to  apply  an  intermittent  current  until  a  response 
is  made  by  the  operator,  and  the  calling  lamp  will  flash 
regularly  and  continuously  until  the  listening  key  releases 
the  locking  relay,  incidental  to  the  operator’s  response. 
This  patent  has  been  assigned  to  the  Dean  Electric  Com¬ 
pany. 

A  patent  granted  to  Mr.  IT.  G.  Webster,  of  Chicago.  Ill., 
and  assigned  to  the  Kellogg  .Switchboard  &  Supply  Com¬ 
pany,  relates  to  automatic  ringing.  The  operator  starts 
the  ringing  by  depressing  a  key  to  select  the  proper  type  of 
current,  and  this  causes  a  locking  control  relay  to  be 
energized  and  maintain  a  ringing  current  until  re-sponse 
is  made  at  the  called  station.  Upon  this  response  the  con¬ 
tact  relay  is  released  through  the  differential  action  of  a 
second  winding  of  the  contact  relay. 
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Telephone  Call  Register 

Under  this  title  Mr.  C.  V.  Richey,  of  Washington,  D,  C., 
has  patented  a  combination  call  register  and  telephone  lock¬ 
ing  device.  The  register  is  operated  by  means  of  two  elec¬ 
tromagnets,  which  work  in  conjunction  with  each  other.  A 
count  is  registered  by  ringing  current  applied  to  the  receiver 
while  off  the  hook.  With  the  receiver  on  the  hook  no  count 
is  recorded  when  the  ringing  current  is  applied,  as  the  auxil¬ 
iary  magnet  opens  the  circuit  of  the  key-operated  magnet 
under  this  condition.  Whenever  it  is  desired  to  prevent 
calls  being  made  by  unauthorized  persons,  the  armature  of 
the  auxiliary  magnet  may  be  locked  out  of  service  by  ap¬ 
plying  a  locking  key. 

Miscei-laneous  Appliances 

Mr.  E.  E.  Clement,  of  Washington,  has  received  a 
patent  for  an  impulse  transmitter.  This  transmitter  is  pro¬ 
vided  with  ten  digit  keys,  each  of  which  is  mounted  on  a 
bar  having  a  rack  cut  in  its  under  surface.  Extending 
under  all  the  racks  is  a  single  gear,  which  is  attached 
through  a  ratchet  to  an  impulse  wheel.  Each  push-bar  is 
provided  with  a  stop,  these  stops  being  so  placed  at  differ¬ 
ent  relative  distances  from  each  other  that  each  push-bar 
turns  the  gear  a  distance  proportional  to  the  number  of  im¬ 
pulses  desired.  Normally  the  push-bars  are  out  of  mesh 
with  the  gear,  but  when  any  one  of  them  is  depressed  to  its 
stop  the  gear  is  encountered  by  the  rack,  giving  the  proper 
displacement  to  it  and  to  the  impulse  wheel.  When  the  bar 
is  released  a  spring  returns  both  it  and  the  gear  to  their 
normal  positions,  the  impulse  wheel  standing  idle  through 
the  action  of  the  ratchet. 

A  patent  granted  to  Mr.  H.  P.  Claussen,  of  Chicago, 
relates  to  a  magneto  party  line  wherein  it  is  desired  that 
stations  may  signal  each  other  without  calling  the  ex¬ 
change,  and  vice  versa.  This  is  accomplished  by  providing 
an  exchange  signal  responsive  to  direct  current  alone.  The 
generators  of  the  various  stations  give  both  direct  and 
alternating  currents  and  a  key  determines  which  shall  reach 
the  line  for  any  given  call. 


Letters  to  the  Editors 


Return  of  Energy  from  Alternating-Current  Series 
Motors 

To  the  Editors  of  the  Electrical  World: 

Sirs: — In  the  Digest  of  your  issue  dated  Dec.  28,  1912. 
on  page  1383.  is  shown  a  diagram  relating  to  the  recovery 
of  energy  from  alternating-current  motors  with  series 
characteristics,  which  was  reproduced  from  Elcktrotech- 
nische  Zcitschrift,  Dec.  5,  1912.  Your  attention  should 
be  called  to  the  fact  that  this  same  diagram  (Eig.  i)  with 
a  complete  theory  was  published  by  my  assistant,  Dr. 
Siegel,  and  myself  in  the  Elektrotcchnik  und  Maschinenbau, 
Vienna,  on  Sept.  i.  1912. 

Briinu,  Austria.  Prof.  Dr.  E.  Nieth.x.mmer. 


[The  possibility  of  returning  energy  to  the  supply  system 
from  alternating-current  motors  possessing  series  charac¬ 
teristics  seems  to  have  been  known  for  .some  years.  A 
simple  method  for  accomplishing  this  result  was  described 
and  illustrated  in  our  columns  on  Feb.  13.  1904,  page  320. 
— Eds.] 


Truing  of  Commutators 

To  the  Editors  of  the  Electrical  World: 

Sirs: — The  trouble  mentioned  in  the  item  headed  “Spark¬ 
ing  and  Turning  of  Commutator,”  on  page  256  of  your 
issue  of  Feb.  i,  may  be  caused  by  the  mica  working  above 
the  surface  of  the  copper,  or  else  the  mica  may  be  harder 
and  wear  more  slowly  than  the  copper  and  thus  prevent  the 
ibrushes  from  making  proper  contact.  When  the  commu¬ 


tator  is  newly  turned  it  is  of  course  smooth  and  the  mica 
is  no  higher  than  the  copper.  After  it  has  run  for  a  while 
the  trouble  develops  for  the  above  reason.  The  remedy  is 
first  to  make  sure  that  the  commutator  is  thoroughly  tight. 
It  should  then  be  re-turned  to  be  perfectly  smooth.  If  this 
treatment  does  not  effect  a  cure,  the  mica  should  be  cut 
slightly  below  the  surface  of  the  commutator. 

New  Orleans,  La.  H.  F.  Cameron. 


Discrepancy  in  Skin-Effect  Coefficients 

To  the  Editors  of  the  Electrical  World: — 

Sirs: — On  page  1156  of  the  Electrical  World  of  Nov.  13, 
1912,  there  appeared  a  letter  deprecating  the  discrepancy 
in  the  values  for  skin-effect  coefficients  obtained  from  the 
formulas  of  various  authors.  This  letter,  I  believe,  voices 
an  inquiry  which  has  recently  been  in  the  minds  of  a  good 
man}^  electrical  engineers. 

In  connection  with  other  work,  the  writer  has  found 
occasion  to  examine  the  equations  of  several  authors  and 
may  be  able  to  throw  some  light  on  their  use  and  results, 
although  attempting  no  theoretical  discussion. 

Examining  the  values  of  the  coefficient  given  by  various 
authorities  for  copper  conductors  of  various  sizes  operated 
at  60  cycles,  the  values  as  obtained  from  Pender  and  Del 
Mar  check  so  closely  with  those  obtained  from  Maxwell 
that  it  is  to  be  concluded  the  basis  is  the  same.  To  this 
testimony  is  added  that  of  Kenyon  in  the  McGraw  Standard 
Handbook,  and  also  of  Russell,  both  of  whom  accept  Max¬ 
well’s  equation.  The  only  other  equation  applicable  to 
small  conductors  is  given  by  Rushmore,  as  published  in  the 
A.  I.  E.  E.  Proceedings,  June,  1912.  This  is  avowedly  ap¬ 
proximate,  and  although  the  values  obtained  are  somewhat 
high  as  compared  with  Maxwell’s,  the  formula  is  easier  to 
apply. 

Maxwell’s  equation  deduced  strictly  from  theoretical  con¬ 
siderations  is  as  follows : 

T -  _  ,  1  ^  <*>)*  I 

12  ^  180  +  •  •  •  • 

where  /  =  length,  o)  =  2  u  /,  a  =  permeability,  and  R  is  ab¬ 
solute  ohmic  resistance.  This  series  is  quite  satisfactory 
for  small  conductors  at  moderate  frequencies,  say,  up  to 
the  point  where  the  product  of  circular  mils  and  frequency 
equals  10*.  This  limit  may  be  advanced  to  1.8  X 
other  term  is  added  to  the  above  series.  It  becomes  very 
unwieldy  for  values  beyond  these,  requiring,  as  it  does,  a 
very  large  number  of  terms  which  oscillate  between  wide 
positive  and  negative  limits.  It  has,  however,  the  advan¬ 
tage  of  being  accurate  and  is  indeed  the  only  formula  which 
may  be  used  within  the  prescribed  limits. 

Beyond  the  limits  stated  above,  Steinmetz’s  equation 
giving  the  effective  penetration  of  the  current  for  flat  con- 
fluctors  affords  .satisfactory  results.  Here  the  penetration 

vw 

where 


,  _  I _ ^ 

p  ~  1.7x10* 

From  which  the  coefficient  is  evidently 

K= 

R^—(R—S)\ 

where  R  is  the  radius  of  the  conductor.  This  formula,  hav¬ 
ing  been  derived  for  flat  conductors,  is  obviously  applicable 
only  to  cylindrical  conductors  with  small  surface  curvatures. 
Indeed,  for  small  conductors  it  becomes  less  than  unity, 
which  is  of  course  meaningless.  It  may  therefore  be  satis¬ 
factorily  used  beyond  the  point  where  (area)  X  (fre¬ 
quency)  equals  1.8X10*.  Thus  it  is  concluded  that  the  best 
results  for  skin-effect  coefficients  may  be  obtained  by  the 
use  of  these  two  formulas  within  their  prescribed  fields. 
Urbana,  III.  A.  B.  Van  Deusen. 
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Field  of  the  Operating  Engineer 


A  Record  of  Practice,  Experience,  New  Ideas  and  Interesting 
Problems— Notes  on  Practical  Subjects— Questions  and  Answers 


Electric  Belt  Shipper 

By  a.  P.  Broauhead 

An  electric  belt  shipper  used  on  an  automatic  jig  spring 
machine,  which  by  means  of  springs,  magnets,  etc.,  shuts 
down,  or  rather  ships  the  belt  of  the  spring  machine  from 
the  running  to  the  idle  pulley  instantaneously  when  the  main 
screw  guide  of  the  machine  is  disarranged  in  the  least,  is 
shown  diagrammatically  herewith.  The  auto  jig  spring 
machine  winds  springs  on  a  vertical  arbor  from  which  the 
spring  drops  into  a  basket  after  it  is  wound  and  cut.  The 
feeding  mechanism  is  driven  by  a  piston  which  on  the 
forward  stroke  feeds  the  wire  to  the  arbor  that  is  inserted 
into  a  chuck,  the  top  of  which  is  represented  at  J.  The 
guide  K  is  the  means  of  regulating  the  length  of  the  spring 
and  therefore  supports  the  chuck  by  meshing  closely  with 
the  threads  in  /.  Frequently,  owing  to  the  vibration  of  the 
machine,  this  guide  K  slips  or  becomes  loosened  and  allows 
the  chuck  J  to  fall;  then  when  the  piston  moves  on  its  for¬ 
ward  stroke  something  has  to  give,  usually  the  base  of  the 
machine,  and  this  is  very  costly. 

Several  mechanical  attachments  or  preventives  were 


DIAGRAMMATIC  VIEW  OF  ELECTRIC  BELT  SHIPPER 


made,  but  none  worked  so  effectually  as  the  electric  belt 
shipper  which  was  designed  and  installed  by  the  writer  of 
this  article. 

The  following  is  a  brief  description  of  the  lettered  .sketch: 
A,  belt  shipper  lever;  B,  belt  to  machine  from  countershaft. 
C,  spring  tending  to  hold  shipper  A  to  off  position ;  D,  spring 
which  causes  li  to  snap  in  groove  in  G ;  E,  dog  which  en¬ 
gages  in  slot  in  G  and  holds  shipjier  in  running  jinsition ; 
E,  latch  armature  which  is  attracted  by  magnet  H  and 
kicks  out  E;  G,  notched  strip  which  holds  .shipper  in  run¬ 
ning  position  against  stress  of  spring  C;  //.  electromagnets; 
/,  loose  pulley;  J,  threaded  end  of  chuck  which  holds  arbor; 
K,  screw  guide  for  adjusting  length  of  sjiring ;  it  is  the 
seat  of  trouble ;  L,  electrical  contact  insulated  from  machine 
and  which  comes  in  contact  with  K  when  it  slips  back ; 
M.  head  of  machine  which  supports  K;  N,  conduit  to  ma¬ 
chine;  O,  where  line  is  grounded  to  machine;  P,  pulley 
carrying  belt  from  line  shaft;  Q,  countershaft;  R,  cord 
used  to  trip  E  out  of  its  socket  G  to  enable  setting  up  or 
readjusting  machine;  S,  double-pole  snap  switch,  controlling 
I  lo-volt  direct-current  circuit,  and  T,  cut-out. 

Further  explanation  of  this  apparatus  does  not  seem 
necessary,  and  the  writer  wishes  to  say  that  it  has  been 
in  operation  for  considerably  more  than  a  year  and  has 
worked  remarkably  well. 


First  Aid  in  Case  of  Electrical  Burns 

The  revised  “Rules  for  Resuscitation  from  Electric 
Shock,”  to  which  frequent  reference  has  been  made  in 
these  columns,  provide  also  for  the  first  care  of  electrical 
burns.  When  natural  respiration  has  been  restored,  burns, 
if  serious,  should  be  attended  to  before  the  doctor  comes. 
The  commission,  representing  the  American  Medical  As¬ 
sociation,  the  National  Electric  Light  Association  and  the 
American  Institute  of  Electrical  Engineers,  suggests  the 
following  rules  as  embodying  the  approved  methods  for 
first  care  of  electrical  burns: 

“A  raw  or  blistered  surface  should  be  protected  from 
the  air.  If  clothing  sticks,  do  not  peel  it  off;  cut  around 
it.  The  adherent  cloth,  or  a  dressing  of  cotton  or  other 
soft  material  applied  to  the  burned  surface,  should  be  sat¬ 
urated  with  picric  acid  (0.5  per  cent).  If  this  is  not  at 
hand,  use  a  solution  of  baking  soda  (one  teaspoonful  to  a 
pint  of  water),  or  the  wound  may  be  coated  with  a  paste 
of  flour  and  water.  Or  it  may  be  protected  with  a  heavy 
oil  such  as  machine  oil,  transformer  oil,  vaseline,  linseed, 
carron  or  olive  oil.  Cover  the  dressing  with  cotton,  gauze, 
lint,  clean  waste,  clean  handkerchiefs  or  other  soft  cloth, 
held  lightly  in  place  by  a  bandage. 

“The  same  coverings  should  be  lightly  bandaged  over  a 
dry,  charred  burn,  but  without  wetting  the  burned  region 
or  applying  oil  to  it. 

“Do  not  open  blisters.” 


Electric  Thawing  of  Frozen  Water  Pipes 

The  mildness  of  the  present  winter  season  has  resulted 
in  the  freezing  of  fewer  water-supply  services  than  was 
brought  about  by  the  unprecedented  cold  spells  of  last 
winter,  but  all  possibility  of  crisp  weather  is  not  yet  past 
and  many  localities  which  to  date  have  been  immune  from 
frozen  water  pipes  may  still  require  the  services  of  the 
central  station’s  pipe-thawing  gang. 

As  was  remarked  last  season,  the  majority  of  the  cases 
of  frozen  pipes  did  not  occur  until  the  first  mild  day  or 
night  following  the  severest  temperatures  of  the  cold  snaps. 
I'or  this  anomaly  human  nature  is  accountable,  for  while 
the  householder  can  be  depended  upon  to  keep  his  water 
running  during  the  very  cold  weather,  with  the  advent  of 
a  rise  in  outdoor  temperature  he  promptly  concludes  that 
the  danger  of  freezing  is  past  and  leaves  his  faucets  closed, 
unmindful  that  the  ground  is  already  thoroughly  frozen 
around  his  pipes  and  is  therefore  ready  to  congeal  at  once 
any  standing  water  in  the  pipes.  Records  of  preceding 
seasons  show,  indeed,  that  the  pipe-thawing  crews  have 
usually  been  busiest  during  March. 

Importance  of  Disconnecting  House  Piping 

The  principle  of  electrical  thawing  consists  in  sending 
through  the  pipe  a  large  current,  usually  several  hundred 
amperes,  the  resulting  PR  loss  producing  heat  which  melts 
the  ice.  Connection  for  applying  this  heavy  current  can 
he  made  at  any  two  convenient  points,  such  as  an  indoor 
house  faucet  or  pipe  and  an  outside  fire  hydrant  or  meter 
box,  the  requisite  being  that  the  frozen  section  of  service 
pipe  be  included  in  the  circuit.  Disconnection  of  the  house 
piping  from  the  service  pipe  is  desirable,  to  prevent  the 
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heavy  currents  finding  paths  to  ground  through  other 
plumbing  and  causing  fire  or  damage  in  remote  parts  of  the 
house.  One  large  electric  company  which  suffered  the 
loss  of  a  dwelling  in  this  way  now  requires  that  the  house 
system  be  first  of  all  disconnected  from  the  street  pipe 
where  the  latter  enters  the  cellar,  electrical  connection 
being  made  to  the  open  stub  end  alone,  while  all  the  rest 
of  the  house  piping  is  kept  clear. 

Several  manufacturers  make  special  pipe-thawing  trans¬ 
formers  and  equipment  which  are  very  useful  and  con¬ 
venient,  but  in  an  emergency  almost  any  spare  lo-kw  or 
15-kw  lighting  transformer  can  be  utilized  for  the  purpose. 
Usually  an  emf  of  from  50  volts  to  100  volts  will  be  re- 
■quired,  with  carrying  capacity  for  200  amp  to  300  amp. 

One  operating  company  has  had  good  success  with  a 
15-kw,  2300-1  lo-volt  transformer  connected  in  series  with 
a  water-barrel  rheostat.  The  rheostat  solution  was 
strengthened  by  adding  10  lb.  of  salt  to  the  bar'relful.  By 
means  of  an  ammeter  in  series  with  the  rheostat,  the  cur¬ 
rent  flowing  could  be  measured.  In  one  instance  this 
apparatus  melted  ice  in  a  loo-ft.  length  of  i-in.  pipe  by  the 
application  of  150  amp  at  60  volts  for  twenty-five  minutes. 
An  upwardly  curving  goose-neck  trap  was  cleared  in  ten 
minutes  with  100  amp  to  200  amp  at  60  volts. 

Another  improvised  equipment  in  use  comprises  one 
5-kw  and  one  7.5-kw  transformer,  stepping  down  from 
2300  volts  to  no  volts,  with  secondary  connections  through 
water  rheostats  made  from  ash  cans.  Transformers  and 
auxiliaries  are  mounted  on  a  low  stone  wagon,  so  that  they 
can  be  moved  from  place  to  place.  The  primary  circuit 
includes  a  pole  service  cut-out  with  fuses,  and  a  Wright 
demand  indicator  has  been  employed  in  lieu  of  a  meter. 
The  most  stubborn  case  attacked  required  127  amp  at  no 
volts  for  five  minutes. 

Serie-s-Parai-lel  Connection  of  Transformers 

Last  year  a  northern  central  station  arranged  several 
motor  trucks  with  pairs  of  lo-kw  or  15-kw  transformers, 
connected  in  series  on  the  2300-volt  side  and  in  parallel  on 
the  no-volt  side.  A  coil  of  wire  used  in  series  with  the 
transformers  has  sufficient  resistance  to  limit  the  current 
flow  to  200  amp  or  300  amp,  and  the  switch  is  left  closed 
until  the  pipe  is  freed. 

To  meet  the  emergency  of  2000  calls  for  pipe-thawing 
assistance  last  year,  a  large  metropolitan  company  equipped 
about  twenty  crews,  each  manned  by  a  driver,  foreman,  two 
linemen  and  a  plumber.  Pairs  of  lo-kw  or  15-kw  trans¬ 
formers  were  connected  as  shown  in  the  sketch.  Except 
for  the  primary  fuses,  no  current-limiting  or  measuring 
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FIG.  I — ASSEMBLY  OF  APPARATUS  FOR  THAWING  WATER  PIPES 

devices  were  necessarily  employed.  The  first  crews 
equipped  were  provided  with  meters,  but  these  were  found 
unnecessary  after  the  men  had  gained  a  little  experience 
and  confidence.  Currents  of  200  amp  to  3C0  amp  were 
employed  at  50  volts,  the  average  duration  being  from  five 
to  fifteen  minutes.  It  is  estimated  that  2  kw-hr.  to  4  kw-hr. 
was  required  per  service  thawed.  Only  the  cost  of  the 


men’s  time  was  charged  to  the  customer,  the  average  cost 
being  but  $10  to  $13. 

Thawing  Single  Services  Without  Transformers 

While  the  above  transformer  method  accomplishes  in¬ 
dividual  results  quickly,  the  trouble  and  expense  required 
to  assemble  the  apparatus  may  be  prohibitive  for  an  occa- 
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sional  job  or  two.  In  such  a  case  a  less  elaborate  though 
slower  method,  for  which  no  transformer  or  other  appa¬ 
ratus  is  needed,  is  to  cut  the  insulation  from  a  piece  of 
Xo.  8  weatherproof  wire,  as  shown  in  Fig.  2.  After  dis¬ 
connecting  the  house  piping  the  wire  is  threaded  into  the 
frozen  service  line,  to  which  the  other  side  of  the  circuit 
is  grounded.  An  elbow  screwed  on  the  end  helps  hold  water 
in  the  pipe  to  provide  a  conducting  path,  and  the  current 
flow  is  limited  by  a  20-amp  fuse. 

Such  a  water  rheostat  method  thaws  at  the  rate  of  3  ft. 
to  4  ft.  per  hour.  In  one  case  a  i6-ft.  plug  was  thawed 
at  the  expenditure  of  10  kw-hr.,  costing  $1.  Only  one  man 
was  required,  and  after  starting  the  job  he  turned  it  over 
to  a  boy  to  feed  the  wire  into  the  pipe  as  the  ice  was 
melted.  For  thawing  a  few  services  in  houses  where  elec¬ 
tricity  is  available  the  electrolytic  method  may  therefore 
prove  to  be  very  convenient  and  economical. 

A  variation  of  the  same  scheme  has  been  suggested  in 
the  use  of  a  slender  cartridge  heating  unit  of  such  diam¬ 
eter  that  it  may  readily  be  introduced  into  the  pipe  by 
rodding.  Despite  its  efficiency,  this  method  is,  of  course, 
limited  to  straight  service  runs  where  the  frozen  section 
is  found  to  be  directly  accessible. 


Location  of  Under^ound  Pipes 

What  method  or  electrical  device  can  be  emp'oyed  for  the  location  of 
underground  pipes  without  excavating  to  find  them?  M.  N.  O. 

The  exploring-coil  scheme,  depending  on  the  electro¬ 
magnetic  induction  between  an  interrupted  “howler”  cur¬ 
rent  and  a  hand  coil  in  which  a  telephone  receiver  is  in¬ 
cluded,  is  often  successfully  used  for  locating  underground 
pipes  or  unidentified  conductors  of  any  kind.  The  howler 
apparatus  comprises  an  induction  coil  with  spring-vibrator 
interrupter,  several  batteries  supplying  the  energy  required. 
The  secondary  induced  current  from  the  coil  is  led  through 
the  pipe  or  conductor  to  be  located,  connection  being  made 
at  its  known  ends.  By  holding  the  hand-coil  near  the 
ground,  a  position  is  finally  reached  where  the  induced 
“buzz”  heard  in  the  telephone  reaches  a  maximum,  at  once 
indicating  the  location  of  the  pipe.  If  the  exploring  coil 
axis  be  turned  parallel  with  the  direction  of  the  current, 
the  sound  in  the  receiver  will  practically  disappear,  thus 
indicating  distinctly  by  the  contrast  in  loudness  when  the 
nearest  approach  is  made  to  the  pipe.  A  similar  method 
of  using  the  exploring  coil  often  proves  useful  in  tracing 
out  annunciator  and  bell  circuits,  etc.,  record  of  which  has 
been  lost. 
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Abstracts  of  Important  Original  Articles  Appearing 
in  the  Periodical  Electrical  Press  of  the  World 


Generators,  Motors  and  Transformers 

Phase  Advancers. — An  account  of  the  discussion  which 
followed  M.  Walker’s  recent  paper  on  this  subject  at 
Birmingham.  G.  Kapp  said  that  power  companies’  charges 
should  discriminate  between  the  consumers’  power-factors, 
and  that  this  could  be  done  by  using  Ricardo  Arno's  meter. 
As  to  the  question  whether  at  full  load  the  input  into  the 
motor  is  the  same  whether  a  phase  advancer  is  used  or 
not,  he  answered  this  in  the  affirmative.  Some  power  is, 
of  course,  required  to  keep  the  phase  advancer  going,  but 
some  waste  of  power  is  saved  in  the  motor,  and  the  two 
approximately  balance.  There  might  even  be  a  little  advan¬ 
tage  in  the  use  of  the  phase  advancer.  T.  F.  Wall  said  that 
the  action  of  the  Scherbins  type  of  phase  advancer  might 
be  explained  in  a  simple  manner  as  follows:  The  appa¬ 
ratus  can  be  represented  as  shown  in  Fig.  ia,  in  which  a 
is  a  ring  of  iron  provided  with  holes  in  which  a  winding 
is  arranged,  in  a  manner  similar  to  that  of  a  ring-wound 
armature  of  a'direct-current  machine  with  embedded  active 
conductors.  In  practice  the  winding  is  of  the  drum  type, 
but  a  ring  winding  is  easier  to  illustrate.  The  ring  and 
commutator  are  fixed  on  a  shaft  which  can  be  driven. 
Three  brushes  are  provided  on  the  commutator,  displaced 
relatively  to  one  another  by  120  electrical  degrees,  and 
these  brushes  receive  the  currents  of  the  slip  frequency  from 
the  secondary  of  the  induction  motor.  When  the  ring  is 
stationary,  it  acts  like  a  three-phase  choking  coil,  the  cur¬ 
rents  producing  a  field  F,  which  revolves  in  space  at  a 
speed  of  5"  r.p.m.,  corresponding  to  the  frequency  of  the 
currents  supplied  to  the  brushes.  The  vector  diagram  for 
the  phase  emf  E  at  the  brushes  and  the  current  /  fed  to 
the  brushes  would  be  as  shown  in  ib,  in  which  RI  is  the 
component  to  overcome  resistance  and  XI  is  the  com¬ 
ponent  to  overcome  the  emf  produced  by  the  revolving  field 


\  F 


FIG.  I — PHASE  ADVANCER  AND  VECTOR  DIAGRAMS 


F,  and  the  latter  component,  therefore,  corresponds  to  the 
emf  necessary  to  overcome  the  self-induction  of  the  wind¬ 
ing.  Suppose  the  apparatus  were  driven  in  the  same  direc¬ 
tion  as  that  in  which  the  field  F  revolved,  the  speed  of 
rotation  of  F  in  space  is  independent  of  the  speed  of  rota¬ 
tion  of  the  ring,  because  the  points  at  which  the  currents 
are  led  into  the  winding  are  fixed  in  space.  Hence,  when 


1 


the  ring  is  driven  at  the  speed  S,  in  the  direction  in  which  F 
revolves,  the  relative  motion  of  the  field  F  and  the  winding 
become  zero,  and  that  is  equivalent  to  the  disappearance 
of  the  self-induction  effect.  The  vector  diagram  of  phase 
emf  E  at  the  brushes  and  the  current  /  fed  into  the  brushes 
become  as  shown  in  Fig.  i ;  that  is,  the  current  is  now  in 
time-phase  with  the  emf.  If  the  ring  be  driven  at  a 


FIG.  2 — RELATION  OF  POWER-FACTOR  TO  INPUT 

higher  speed  than  N  r.p.m.,  the  XI  component  of  Fig.  i 
becomes  reversed  in  sign,  and  the  vector  diagram  is  now 
as  shown  in  id;  that  is.  the  current  leads  the  emf.  The 
angle  of  lead  might  be  adjusted  by  adjusting  the  speed  at 
which  the  apparatus  is  driven.  G.  Shearing  gave  some 
results  of  tests  made  on  a  Scherbins  three-phase  induction 
motor.  The  motor  was  a  25-hp,  50-cycle,  450-volt  machine 
having  a  synchronous  speed  of  1000  r.p.m.  The  phase 
advancer  was  fixed  on  one  end  of  the  rotor  shaft.  The 
advancer  itself  was  a  three-phase  commutator  dynamo  with 
no  stator  field,  the  exciting  flux  being  produced  by  the 
armature  itself.  The  stator  terminals  were  connected  to 
three  brushes  on  the  commutator;  in  this  way  the  necessary 
leading  emf  was  produced  in  the  secondary  winding.  Tests 
were  made  at  505  volts  and  460  volts.  In  one  test  at  505 
volts  the  advancer  was  cut  out ;  in  the  other  test  at  460  volts 
the  advancer  was  in  circuit.  The  relation  between  the 
power-factor  and  kilowatt  input  were  as  shown  by  the 
curves  Fig.  2.  The  conclusions  to  be  made  from  the  test 
are  very  favorable  to  the  use  of  phase  advancers.  The 
motor  was  very  light  for  the  output,  its  net  weight,  798  lb., 
giving  14.5  kg  per  hp  for  the  rated  load.  From  the  maker’s 
figures  he  found  that,  as  a  rough  average  value  for  a 
motor  of  the  same  output,  frequency  and  speed,  but  with 
no  advancer  and  a  power-factor  from  86  to  88  per  cent,  the 
weight  is  from  14  kg  to  15  kg  per  hp.  Thus  the  decrease 
in  weight  of  the  motor  resulting  from  the  use  of  the 
advancer  compensates  for  the  increase  due  to  the  weight 
of  the  advancer  itself.  Without  an  advancer,  to  secure  a 
high  power-factor  the  air-gap  must  be  very  small.  With  its 
use  the  air-gap  need  not  be  so  small  and  the  mechanical 
difficulties  associated  with  a  small  air-gap  disappear..  For 
these  reasons  the  cost  of  the  motor  and  phase  advancer 
should  not  necessarily  be  greater  than  that  of  a  motor  with 
no  advancer.  The  efficiency  of  the  motor  was  92  per  cent 
at  full  load.  The  additional  losses  due  to  brush  and  ohmic 
resistance  of  the  advancer  are  thus  small,  and  the  gain 
resulting  from  the  reduction  of  the  current  for  a  given 
output  is  far  greater  than  the  additional  losses. — London 
Electrician,  Feb.  7,  1913. 
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Theory  of  Commutation. — F.  Niethammer  endeavors  to 
show  in  a  long  letter  that  Pichelmayer’s  formula  for  the 
commutation  voltage  is  the  same  as  that  of  Parshall  and 
Hobart  and  criticises  some  experiments  of  Pichelmayer. 
Pichelmayer  replies  at  length  showing  the  difference  of 
his  theory  from  that  of  Parshall  and  Hobart  and  others. — 
Elek.  Zeit.,  Feb.  6,  1913. 

Synchronous  Booster  Rotary  Converters. — J.  L.  McK. 
Yardley. — The  author  points  out  the  various  losses  in 
synchronous  booster  rotary  converters  and  gives  the  figures 
for  a  machine  of  recent  design.  The  efficiency  at  100  per 
cent  power-factor  and  normal  voltage  is  96.3  per  cent. — 
Elec.  Journal,  February,  1913. 

Portable  Rotary  Converters. — V.  W.  Kern. — An  illus¬ 
trated  note  on  the  principles  and  uses  of  the  portable 
rotary  converter  substation. — Elec.  Journal,  February,  1913. 

Lamps  and  Lighting 

Ductile  Tungsten. — O.  Ruff. — On  the  basis  of  patent 
specifications  and  experiments  made  by  himself  the  author 
describes  the  method  of  producing  pure  tungsten  and  of 
making  it  ductile. — Zeit.  f.  Angezv.  Chemie,  Vol.  25,  1912, 
page  1889;  abstracted  in  Elek.  Zeit.,  Feb.  6,  1913. 

Generation,  Transmission  and  Distribution 

Norwegian  Water-Power. — An  illustrated  article  on  the 
power  station  at  Leinoffs  in  Norway,  which  is  situated 
3  km  (1.8  miles)  above  Notodden  on  the  River  Tin.  There 
are  four  6600-kva,  io,ooo-volt  generators. — London  Elec. 
Review,  Feb.  7,  1913. 

Mixed-Pressure  Steam  Turbine. — E.  D.  Dicki.nso.n. — .\ 
paper  on  the  mixed-pressure  steam  turbine  with  special  ref¬ 
erence  to  the  use  of  the  steam  regenerator.  Mixed-pressure 
turbines  are  broadly  divided  into  three  types,  which  may 
be  distinguished  as  follows:  (i)  Turbines  designed  to 
give  highest  efficiency  on  low-pressure  steam,  but  arranged 
to  admit  high-pressure  steam  automatically  to  the  low-pres¬ 
sure  header;  (2)  turbines  designed  primarily  for  low-pres¬ 
sure  steam  but  supplied  with  nozzles  for  the  admission  of 
high-pressure  steam,  and  (3)  turbines  designed  for  con¬ 
tinuous  operation  on  mixed  pressure  but  capable  of  giving 
good  efficiency  on  high  pressure  and  of  carrying  some  load 
on  low  pressure.  In  order  to  realize  the  best  results  from 
a  given  installation,  that  type  should  be  used  which  by 
design  is  intended  for  the  conditions  of  service  at  hand. 
What  these  conditions  should  be  for  the  different  types  is 
briefly  outlined  by  the  author.  The  latter  portion  of  the 
article  is  devoted  to  a  discussion  of  the  principles  govern¬ 
ing  the  action  of  the  steam  regenerator — storing  heat  dur¬ 
ing  excessive  supply  of  low-pressure  steam  and  regenerat¬ 
ing  steam  when  the  supply  falls  short.  Included  in  this 
section  are  some  figures  based  on  data  secured  from  an 
actual  installation,  which  show  that  the  regenerator  may 
effect  a  very  considerable  economy  in  many  instances. — 
Gen.  Elec.  Rev..  February,  1913. 

Traction 

Aerial  Electric  Mountain  Ropeway. — A  note  on  a  new 
suspended  ropeway  for  taking  passengers  from  the  Eisack 
Valley,  near  Bozen,  in  the  Tyrol,  up  to  Kohlernberg. 
Everything  is  in  duplicate.  One  car  ascends,  while  the 
other  descends.  Each  car  runs  on  two  rope  rails  and  is 
pulled  by  two  ropes,  and  duplicate  braking  arrangements 
are  provided.  The  power  station  is  equipped  with  continu¬ 
ous-current  motors,  and  a  storage  battery,  capable  of  main¬ 
taining  the  service  for  an  hour,  is  placed  at  the  high-level 
station.  A  telephone  line  has  been  erected  on  the  mountain 
parallel  to  the  rope  track.  With  the  aid  of  a  rod  the  driver 
or  inspector  can  get  into  telephone  communication  with  the 
power  station;  the  current  is  at  once  cut  off  then,  and  the 
driver  may  afterward  ask  that  the  car  be  pulled  up  or  down 
at  various  speeds,  both  for  conducting  tests  and  for  direct¬ 
ing  the  service  in  cases  of  ernergency.  The  brake  devices 


for  excessive  speed  comprise  a  new  centrifugal  detent. — 
London  Ending,  Feb.  7,  1913. 

High-Tension  Trolley  Lines. — E.  E.  Seefehlner. — The 
first  part  of  an  illustrated  description  of  modern  practice  in 
overhead  high-tension  trolley  line  construction  for  single¬ 
phase  railways. — Elek.  Zeit.,  Feb.  6,  1913. 

Installations,  Systems  and  Appliances 

Booster-Battery  Plant — A  note  on  a  recent  British  pat¬ 
ent  (No.  28,913,  1911)  of  R.  Rankin  and  the  Chloride  Elec¬ 
trical  Storage  Company.  This  invention  relates  to  the 
means  employed  for  controlling  booster-battery  plants  of  the 
type  in  which  external  automatic  devices  are  utilized  for 
regulating  the  booster  field.  In  such  arrangements  of  plants 
the  booster  is  excited  from  the  regulator  or  from  an  ex¬ 
citer  having  its  field  current  controlled  by  the  regulator, 
the  booster  field  current  being  obtained  from  the  exciter 
armature.  In  the  latter  case  the  size  of  the  exciter  (which 
is  usually  designed  to  give  a  multiple  exciting  effect,  so  as 
to  insure  quick  alteration  of  the  booster  field)  and  the 
capacity  of  the  regulator  increase  rapidly  with  an  increase 
in  the  size  of  the  booster.  The  invention  comprises  the 
provision,  in  electric  regulating  or  equalizing  apparatus,  of 
an  automatic  regulator  in  combination  with  a  variable-volt¬ 
age  reversible  exciter  arranged  in  series  with,  and  so  as  to 
act  as  a  starting  agent  or  booster  in,  a  field  the  variation 
of  which  is  the  cause  of  the  equalizing  action.  In  a  booster- 
battery  plant  the  field  is  that  of  the  booster,  while  in  a  fly¬ 
wheel  plant  the  field  is  that  of  the  driving  motor.  In  Fig.  3. 
the  armature  a  of  the  exciter  and  the  field  b  of  the  booster 
are  in  series  with  one  another  between  the  main  c  from  the 


FIG,  3 - CIRCUIT  OF  BOOSTER-BATTERY  PLANT 

battery  and  the  main  d  from  the  generator  e,  between  which 
points  the  booster  armature  f  is  connected.  For  the  best 
results  the  booster  field  b  should  be  designed  to  give  on  the 
booster  armature  a  voltage  equal  to  the  voltage  across  its 
own  terminals,  so  that  the  energy  for  the  excitation  of  the 
booster  field  is  supplied  by  the  battery  g  or  the  main  gen¬ 
erating  plant  e,  instead  of  wholly  by  the  exciter,  as  is 
usual  at  present.  The  exciter  thus  serves  merely  as  a  start¬ 
ing  agent  or  booster  and  is  adapted  to  give  a  multiple  effect 
whenever  a  change  in  the  booster  field  is  necessary  for 
current-equalizing  purposes.  To  obtain  such  effect  and  to 
prevent  the  occurrence  of  large  variations  in  the  current  to 
be  equalized,  the  inventors  provide  for  the  regulation  and 
control  of  the  exciter  field  h  from  the  external  automatic 
regulator  i.  which  is  responsive  to  small  variations  in  the 
current.  With  the  aforesaid  arrangement  the  battery  is 
started  charging  or  discharging  in  such  a  way  as  to  keep 
the  generator  load  from  varying  further  than  the  small 
amount  necessary  to  commence  the  equalizing  action.  <7  is  a 
means  of  driving  the  booster  /  and  exciter  a. — London 
Engfing,  Feb.  7,  1913. 

Central-Station  Statistics. — The  yearly  statistical  tables 
issued  by  the  London  Electrician  are  now  completed  and  a 
summary  is  given  showing  the  development  of  connections 
to  British  electric  supply  stations  from  1896  to  1912.  One 
of  the  diagrams  emphasizes  the  way  in  which  the  load  of 
provincial  stations  has  overtaken  that  of  the  London  under¬ 
takings.  In  1909,  for  the  first  time,  the  connections  to  pro¬ 
vincial  stations  exceeded  1.000,000  kw,  while  in  1912  the 
connections  to  municipally  owned  provincial  stations  ex¬ 
ceeded  that  figure.  In  the  provinces  the  connections  to 
municipal  stations  are  four  or  five  times  as  large  as  those 
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to  the  stations  owned  by  companies,  while  in  London  the 
connections  to  stations  owned  by  companies  are  twice  the 
connections  to  municipal  stations.  In  the  whole  of  Great 
Hritain  and  Ireland  municipal  connections  are  somewhat 
more  than  double  the  company  connections.  As  to  the  sys¬ 
tem  used,  during  the  past  year  the  total  connections  to 
purely  direct-current  or  alternating-current  stations  in¬ 
creased  but  little,  while  the  number  and  output  of  combined 
stations  are  steadily  increasing.  While  London  has  connec¬ 
tions  amounting  to  421,939  kw,  the  whole  of  the  provinces 
are  not  able  to  show  very  much  more  than  three  times  that 
amount,  while  population  of  the  two  areas  is  4,521,685  and 
59>523,6oo  respectively. — London  Electrician,  Feb.  7,  1913. 

Slot  Machines. — K.  Markau. — An  article  pointing  out 
the  advantages  of  slot  machines  (prepayment  meters)  for 
electric  installations.  They  become  especially  popular  if  the 
wiring  installation  is  made  free  of  charge  by  the  central 
station  and  the  price  of  the  kilowatt-hour  is  fixed  at  a  rate 
to  pay  in  time  for  the  installation.  In  order  to  allow  dis¬ 
counts  it  is  recommended  that  special  coin  disks  be  used 
instead  of  real  money  and  that  these  coins  be  sold  in  quan¬ 
tities  at  a  discount. — Elek.  Zeit.,  Feb.  6,  1913. 

Su'itchboards. — C.  H.  Sanderson. — In  his  second  article 
on  switchboards  for  alternating-current  power  stations  the 
author  deals  with  self-contained  switchboards  for  6600  volts 
or  less  with  oil  circuit-breakers  and  busbars  supported  from 
the  back  of  the  panels. — Electric  Journal,  February,  1913. 

China. — A  review  of  various  electric  lighting  plants  in 
Chinese  cities,  with  special  reference  to  installations  which 
have  been  made  by  Germans.  While  for  electric  machines 
Germany  has  a  leading  position  in  China,  the  steam  plant 
is  chiefly  imported  from  England. — Elek.  Zeit.,  Feb.  6.  1913. 

Wires,  Wiring  and  Conduits 

Wiring. — W.  Keement. — A  profusely  illustrated  paper 
read  before  the  Berlin  Electrical  Society  on  modern  ten- 
<lencies  in  wiring  materials,  electric  installations,  fittings, 
.switches,  etc. — Elek.  Zeit.,  Jan.  16,  1913. 

Electrophysics  and  Magnetism 

/•VoTi’  of  E.ucrgy. — J.  W.  Mienor. — An  application  of 
Poyntinj’s  theory  of  the  flow  of  electromagnetic  energy. 
The  author  traces  the  direction  of  the  energy  flow  in  the 
immediate  vicinity  of  various  typical  generators  of  electric 
current — a  thermocouple,  a  primary  battery  and  a  dynamo- 
clectric  machine. — Gen.  Elec.  Rev.,  February,  1913. 

Contact  Potential  Betiaeen  Metals. — A.  Norman  Shaw. 
— j\n  account  of  e.xperiments  on  charged  surface  layers 
in  contact  potential  between  metals.  Ionization  methods 
for  measuring  contact  potential  which  are  described  were 
found  to  be  exceptionally  effective.  A  study  of  the  rate  of 
charging  due  to  contact  potential  in  the  case  of  an  insulated 
j)late  in  ionized  gas  leads  to  new  direct  evidence  of  the 
presence  of  charged  surface  layers.  The  time  necessary 
for  their  formation  and  change  is  found  to  be  observable, 
and  effects  due  to  their  capacity  arc  shown  to  be  detectable. 
'I'licir  behavior  agrees  with  the  conception  that  contact 
potential  phenomena  can  be  explained  by  the  different 
amounts  of  work  done  by  electrons  in  escaping  from  differ¬ 
ent  metals.  The  rate  of  charging  or  removal  of  the  layers 
responsible  for  contact  potential  is  shown  to  be  apparently 
independent  of  the  metal  and  identical  with  the  behavior 
of  ordinary  charges  imparted  by  external  means.  The  in¬ 
fluence  of  the  dryness  of  the  gaseous  medium  and  the 
nature  of  the  gas  is  examined,  and  it  would  appear  that 
although  chemical  action  may  cause  large  contact  effects, 
it  is  not  usually  responsible  for  more  than  a  small  part  of 
the  phenomenon. — Phil.  Mag.,  February,  1913. 

Chemical  Effects  of  Cathode  Rays. — K.  Jacot. — An  ac¬ 
count  of  an  experimental  investigation  of  a  relation  be¬ 
tween  ionization  by  cathode  rays  and  certain  chemical 
effects.  The  action  of  cathode  rays  on  white  phosphorus 
is  specially  studied.  The  action  is  at  least  twofold :  ( i ) 


There  is  a  purely  thermal  effect  of  the  rays,  resulting  in 
the  formation  of  red  phosphorus;  (2)  there  is  a  more  di¬ 
rect  chemical  effect  due  to  an  effect  of  the  corpuscles  on 
the  nitrogen  in  the  tube,  followed  by  a  reaction  between 
the  modified  gas  and  the  phosphorus.  The  latter  effect  is 
proportional  to  the  equilibrium  ionization  of  the  nitrogen^ 
but  the  total  number  of  active  atoms  or  molecules  in  the 
gas  is  of  a  much  higher  order  than  the  number  of  ions  pres¬ 
ent  in  the  gas  at  the  instant  of  combination.  The  function 
of  the  ions  may  be  that  of  assisting  a  combination  which 
does  not  otherwise  effect  itself.  More  probably,  the  activity 
of  the  gas  is  not  directly  due  to  its  ionization,  but  rather  to 
an  atomizing  effect  of  the  cathode  rays  on  the  gas — the  ac¬ 
tive  product  being  monatomic  nitrogen,  and  the  total  number 
of  modified  gas  molecules  showing  an  exact  proportionality 
to  the  ionization  in  gas  by  the  rays.  The  ionization  in 
nitrogen  by  cathode  rays  varies  inversely  as  the  kinetic 
energy  of  the  rays,  for  rays  of  velocities  ranging  from 
2.92X10*  cm.  per  second  to  4.76X10*  cm,  per  second. 
The  ionization  also  varies  linearly  with  the  pressure  over 
the  range  from  0.083  loin  to  0.025  mm  of  mercury. — Phil. 
Mag.,  February,  1913. 

Radium. — E.  Rutherford  and  H.  Robinson. — An  account 
of  an  experimental  investigation  of  the  heating  effect  of 
radium  and  its  emanation.  The  distribution  of  the  heating 
effect  between  radium  and  its  products  and  radiations  is 
as  given  in  the  following  table : 


heating  effect  in  gram  caeories  per  hour  corresponding 

TO  ONE  GRAM  OF  RADIUM 


Alpha 

Rays 

Beta  ^ 
Rays  , 

Gamma 

Rays 

Total 

'  i 

25.1 

25.1  j 
28.6 

28.6 

30.5 

1 

!  30.5 

Radium  B . 

39.4 

!  4.7 

6.4 

[  50.5 

Totals . 

123.6 

4.7 

1  6.4 

1 

1  134.7 

Hence  the  total  heating  effect  of  i  gram  of  radium  for  com¬ 
plete  absorption  of  the  alpha,  beta  and  gamma  rays  is  about 
135  gram  calories  per  hour  per  gram. — Phil.  Mag.,  Eebru- 
ary,  1913. 

.Scattering  of  Roentgen  Radiation. — D.  L.  Webster. — In 
a  discussion  of  a  recent  paper  by  J.  A.  Crowther  the  author 
concludes  that  the  secondary  cathode  particles,  while  they 
must  produce  some  radiation,  possibly  a  part  of  Barkla’s 
homogeneous  secondary  radiation,  cannot  produce  any  dis¬ 
tributed  like  the  secondary  radiation  on  which  Crowther’s 
experiments  were  performed.  And  since  the  results  of  his 
experiments,  as  well  as  those  of  Kaye,  are  well  accounted 
for  by  the  theory  of  Roentgen  rays  as  electromagnetic 
pulses,  and  are  necessary  consequences  of  this  theory,  they 
are  also  important  confirmations  of  its  fundamental  as¬ 
sumptions. — Phil.  Mag.,  February,  1913. 

Electronic  Theory. — C.  G.  Darwin, — According  to  Ruth¬ 
erford’s  theory,  an  atom  is  composed  of  electrons  and  a 
nucleus  of  positive  electricity  of  charge  such  as  to  neutral¬ 
ize  them.  The  nucleus  is  seated  at  the  center  of  the  atom, 
bears  nearly  the  whole  mass,  and  has  its  charge  concen¬ 
trated  inside  a  very  small  region.  In  the  present  highly 
mathematical  paper  the  author  investigates  the  orbit  of  a 
beta  particle  as  it  passes  such  a  nucleus. — Phil.  Mag., 
b'ebruary,  1913. 

Roentgen  Rays. — C.  G.  Barkea  and  G.  H.  Martyn. — An 
account  of  an  experimental  investigation  of  the  photogra¬ 
phic  effect  of  X-rays  and  X-ray  spectra. — Phil.  Mag., 
February,  1913. 

Effect  of  a  Magnetic  Field  on  Ionization  Currents. — W. 
Duane. — .\n  account  of  an  investigation  in  which  the 
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author  studied  the  effect,  if  any  exists,  produced  by  a  mag¬ 
netic  field  on  ionization  currents  in  which  the  ionization  is 
due  to  Roentgen  rays  and  radium  rays.  One  of  the  conclu¬ 
sions  reached  is  that  a  large  number  of  the  positive  ions  in 
air  must  have  masses  of  the  order  of  magnitude  of  those  of 
the  nitrogen  and  oxygen  atoms  and  molecules. — Amer. 
Jour,  of  Science,  February,  1913. 

Electron  Theory  of  Magnetism. — Elmer  H.  Williams. — 
A  pamphlet  of  sixty-six  pages  giving  in  five  chapters  an 
outline  of  the  essential  features  of  the  electron  theory  of 
magnetism,  the  results  of  experimental  determination  of 
the  magnetic  properties  of  crystals,  an  account  of  the  effect 
of  temperature  upon  the  magnetic  properties  of  bodies,  a 
summary  of  the  experimental  evidence  in  favor  of  the 
electron  theory  of  magnetism,  and  a  bibliography  of  the 
subject.  The  author  says:  “The  large  number  of  excep¬ 
tions  to  the  electron  theory  in  its  present  form  requires 
either  that  it  be  abandoned  or  that  the  theory  be  modified 
to  fit  more  exactly  experimental  results.  The  fact  that  it 
agrees  in  such  a  large  number  of  cases  with  experiment, 
and  that  by  its  application  the  fundamental  quantities  of 
nature  can  be  obtained  in  such  close  agreement  with  obser¬ 
vation,  gives  hope  that  ultimately  the  present  theory  will 
be  modified  so  that  it  will  hold  universally.” — U niversity  of 
Illinois  Bulletin  No.  62. 

Units,  Measurements  and  Instruments 

Small  Alternating-Current  Pozver  Measurements. — J.  T. 
Irwin. — Some  difficulty  is  generally  experienced  in  measur¬ 
ing  very  small  power  losses  at  very  low  power-factors  and 
high  frequencies.  The  reason  is  that  for  very  small  power- 


FIG.  4 — CIRCUIT  DIAGRAM  FOR  MEASURING  SMALL  ALTERNAT¬ 
ING-CURRENT  ENERGY  LOSSES 

factors,  if  a  three-voltmeter  method  is  used,  the  voltage 
across  the  inductance  is  practically  in  time  quadrature  with 
the  voltage  across  the  series  resistance,  and  therefore  a 
small  error  in  measuring  one  of  the  voltages  will  make  a 
large  error  in  the  power.  A  wattmeter  is  generally  out 
of  the  question,  on  account  of  the  lack  of  sensibility  and  the 
self-induction  of  the  pressure  circuit.  An  attempt  was 
made  to  measure  the  total  losses  in  four  Pupin  coils  placed 
in  series  by  means  of  the  three-voltmeter  method,  but  the 
results  were  very  discordant,  varying  by  as  much  as  40  or 
50  per  cent  between  different  readings.  The  author  de¬ 
vised  a  modification,  the  arrangement  being  shown  in  Fig. 
4,  and  quite  satisfactory  results  were  obtained.  The  cur¬ 
rent  passed  through  the  primary  of  a  mutual  inductance 
M,  then  through  the  Pupin  coils  P,  and  then  through  the 
non-inductive  resistance  R.  The  secondary  coil  of  M  could 
be  moved  relatively  to  the  primary  to  alter  the  mutual 
induction  of  the  two  coils,  and  was  joined  in  series  with 
the  Pupin  coils,  as  shown,  and  so  that  the  voltage  was 
equal  to  but  opposing  the  voltage  of  the  Pupin  coils — that 
is.  the  voltage  F,  was  made  a  minimum.  When  this  is  so 
the  voltage  F,  is  practically  equal  to  the  current  in  the 
Pupin  coils  times  their  effective  resistance,  and  this  voltage 
is  easily  read,  as  it  is  in  time  phase  with  the  voltage  F, 
and  can  be  read  as  an  increase  in  the  voltage  from  F,  to 
F,.  Use  should  be  made  of  an  electrostatic  voltmeter  or  one 
that  has  a  very  high  resistance.  Some  notes  are  added  on 
the  theory  of  the  method  and  results  of  tests  are  given. — 
London  Electrician,  Feb.  7,  1913. 

Magnetic  Testing  of  Sheet  Iron. — F.  E.  Gumlich  and 
W.  Rogowski. — A  paper  summing  up  their  results  obtained 
at  the  Reichsanstalt  with  their  method  of  magnetic  tests  of 


sheet  iron.  They  think  their  method  is  the  best  one  for 
exact  measurements,  while  for  factory  purposes  the  method 
of  Lonkhuyzen  is  thought  to  be  superior  to  that  of  Epstein. 
Some  criticisms  are  made  of  Epstein’s  method.  There  is 
a  brief  reply  by  Epstein. — Ellek.  Zeit.,  Feb.  6,  1913. 

Electrical  Constants  of  Air  Coils. — Hugh  A.  Brown. — A 
description  of  a  method  employing  only  simple  diagrams 
and  formulas  by  means  of  which  the  constants  of  prac¬ 
tically  any  coil  can  be  obtained  with  a  fair  degree  of 
accuracy  and  calculation. — Gen.  Elec.  Rev.,  February,  1913. 

Induction  Meter. — An  official  communication  by  the 
Reichsanstalt  in  which  a  modification  of  the  single-phase 
induction  meter  of  the  Aron  Meter  <"ompany  is  admitted 
for  calibration. — Elek.  Zeit.,  Feb.  6,  1913. 

Telegraphy,  Telephony  and  Signals 

Telephone  Disturbances  from  Single-Phase  Railways. — 
F.  Marguerre. — An  illustrated  translation  of  his  recent 
German  paper  in  which  the  telephone  disturbances  associ¬ 
ated  with  the  working  of  a  single-phase  railway  in  Norway 
are  discussed  and  the  main  cause  is  traced  to  the  slot  (or 
tooth)  ripple  in  the  generator  pressure  wave,  which  is  con¬ 
siderably  increased  by  a  wattless  load.  This  phenomenon 
is  investigated  by  means  of  the  oscillograph,  and  it  is  shown 
how  the  trouble  can  be  overcome  by  means  of  a  resonance 
circuit. — London  Electrician,  Feb.  7,  1913. 

Telephone  Lines  and  Three-Phase  Transmission  Lines. — 
O.  Brauns. — A  continuation  of  his  illustrated  article  on 
disturbances  in  telephone  lines  from  star-connected  three- 
phase  transmission  lines  when  the  neutral  point  of  the  gen¬ 
erator  is  earthed  or  not  earthed.  The  outline  of  the  theory 
is  concluded  and  numerical  examples  are  given.  The 
author  then  begins  to  give  the  results  of  measurements 
made  on  the  Eberswald  transmission  system.  The  paper  is 
to  be  concluded. — Elek.  Zeit.,  Feb.  6,  1913. 


Book  Review 


Industrial  Combinations  and  Trusts.  Edited  by  William 
S.  Stevens,  Ph.D.  New  York:  The  Macmillan  Com¬ 
pany.  593  pages.  Price,  $2. 

Dr.  Stevens  in  compiling  this  volume  has  greatly  lessened 
the  labors  of  future  students  and  historians  of  the  trusts. 
He  has  collected  from  original  sources  the  principal  agree¬ 
ments  and  laws  relating  to  trusts,  pools  and  holding  com¬ 
panies,  together  with  testimony  and  exhibits  in  suits  for 
their  dissolution  and  court  decisions  regarding  them,  the 
volume  closing  with  chapters  on  the  results  of  dissolution 
decrees  and  proposed  methods  of  dealing  with  the  trust 
problem.  We  have  here  such  interesting  and  important 
documents  as  the  original  gunpowder,  distillery,  oil  and 
sugar  trust  agreements,  the  text  of  many  federal  and  state 
anti-trust  laws,  and  all  of  the  noteworthy  trust  decisions  of 
the  last  twenty  years.  The  chapter  on  patent  monopoly  is 
particularly  interesting  for  the  shoe  machinery,  motion- 
picture  and  crown-cork  agreements  it  contains,  and  the 
decision  in  Henry  versus  the  Dick  Company.  Nearly  100 
pages  are  devoted  to  exhibits  of  methods  of  competition  and 
restraint  of  trade,  all  of  which  would  have  been  more  valu¬ 
able  had  not  the  editor  in  most  cases  left  out  the  names  of 
the  companies  and  individuals  concerned.  If  the  volume 
as  a  compilation  is  open  to  any  criticism,  it  is  on  the  ground 
that  the  compiler’s  notes  are  too  brief  and  infrequent,  for 
where  they  do  appear  they  add  significance  to  the  documents 
reprinted.  In  view  of  the  wealth  of  contradictory  testimony 
regarding  the  Steel  Trust’s  absorption  of  the  Tennessee 
Coal,  Iron  &  Railroad  Company,  Judge  Gary’s  statement 
before  the  Stanley  committee,  which  is  all  that  is  given 
here,  seems  hardly  adequate.  However,  so  useful  is  the 
matter  that  the  book  contains  that  it  would  be  ungrateful 
to  complain  that  something  else  might  have  been  included. 
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New  Apparatus  and  Appliances 


An  Illustrated  Descriptive  Record  of  Recently  Developed 
Manufactured  Products  of  Interest  to  Electrical  Readers 


Electricity  in  the  Packing  Industry 

By  W.  D,  Bearce 

That  the  United  States  occupies  a  most  important  place 
in  the  production  of  the  world’s  supply  of  fresh  meats  is 
indicated  by  the  fact  that  this  country,  according  to  recent 
statistics,  produces  one-third  of  the  world’s  supply  of  beef, 


FIG.  I — niRECT-CUKRENT  TURBO-GENERATOR  IN  PLANT  OF  WOLF 
PACKING  COMPANY,  TOPEKA,  KAN. 


more  than  one-half  the  pork  and  about  one-seventh  of  the 
mutton.  The  total  output  easily  exceeds  that  produced  by 
any  ot’ner  country.  While  the  consumption  of  fresh  meats 
in  the  United  States  is  greater  than  in  any  other  country, 
large  quantities  are  exported.  Great  Britain  obtaining  one- 
third  of  its  total  supply  from  this  country. 

riie  term  “packing  industry’’  as  now  understood  in¬ 
cludes  not  only  establishments  for  the  packing  and  curing 
of  meat  products,  but  also  for  the  slaughter,  dressing  and 
shipment  of  heef,  pork,  mutton,  veal  and  poultry.  In  more 
recent  years  the  packers  have  been  compelled  by  economic 
conditions  to  take  up  the  various  kindred  industries  for  the 
utilization  of  by-product  and  waste  materials.  In  fact,  the 
possibilities  of  profit  depend  almost  entirely  upon  the  proper 
disposal  of  such  products.  The  diversity  of  these  by¬ 
products  has  required  greatly  increased  floor  area,  which 
has  usually  been  secured  by  erecting  small  detached  build¬ 
ings  and  equipping  them  with  the  necessary  manufacturing 
machinery  with  electric  drive  instead  of  the  wasteful  line 
and  counter  shafting  formerly  employed.  A  number  of 
large  producers  in  the  Middle  West  operate  extensive  car 
shops  for  manufacturing  and  repairing  their  refrigerator 
cars.  For  the  manufacture  of  wooden  boxes,  barrels  and 
tin  receptacles,  box  shops,  cooperages  and  tin  -shops  are 
maintained.  Power  plants  for  the  generation  of  electrical 
energy  and  for  supplying  refrigeration  are  essential  to 
practically  all  large  packing  establishments. 

Under  the  present  strict  inspection  of  food  factories  it 
has  become  necessary  to  employ  cleaner  methods  for  manu¬ 
facturing  meat  products  than  in  former  years,  and  the 
application  of  motor  drive  to  the  various  machines  has 
probably  been  of  greater  assistance  to  this  end  than  any 
other  improvement.  In  many  instances  it  has  been  possible 
to  eliminate  numerous  belts  and  much  line  shafting,  with 


the  unavoidable  dirt,  dust  and  oil,  by  individual  drive  for 
each  machine. 

One  of  the  greatest  difficulties  encountered  by  electrical 
engineers  in  making  comparisons  with  the  various  mechan¬ 
ical  systems  of  drive  is  the  lack  of  definite  records  of 
power  costs.  These  systems  of  power  supply  depend  upon 
the  records  of  fuel  consumption  almost  entirely  and  there 
are  thus  no  means  of  checking  losses  between  the  coal 
pile  and  the  factory  equipment.  With  electric-motor  drive 
an  absolute  record  of  total  amount  of  energy  used  can  be 
taken  at  the  main  switchboard  and  further  checks  on  de¬ 
partment  and  individual  machine  consumption  can  be  made 
by  the  installation  of  suitable  electric  meters. 

A  large  percentage  of  the  packing  houses  have  con¬ 
sidered  it  essential  to  generate  electrical  energy  on  the 
premises  from  the  same  boilers  used  to  supply  steam  and 
hot  water  to  the  operations  in  the  factory.  Others  have 
found  it  both  profitable  and  convenient  to  purchase  energy 
from  local  central  stations. 

Owing  to  the  long  hours  of  service,  widely  varying  loads 
and  the  necessity  for  uninterrupted  service,  the  electric 
motors  employed  in  this  industry  must  be  exceptionally  re¬ 
liable  and  capable  of  withstanding  severe  use  without  ex¬ 
pert  attendance.  These  working  conditions  have  been  most 
successfully  met  by  the  induction  motor.  In  all  plants  of 
this  kind  the  alternating-current  equipment  has  proved  more 
satisfactory  than  the  direct-current  type  on  account  of  the 
more  durable  construction  of  motors,  elimination  of  com¬ 
mutator  troubles  and  the  greater  economy  possible  with 
three-phase  transmission.  Very  few  packing-house  ma¬ 
chines  require  variable  speed  so  that  the  induction  motor 
with  constant  speed  is  particularly  suited  to  all  machinery. 

A  careful  inspection  of  the  meat-packing  establishments 


FIG.  2 - ONE  5-HP  AND  ONE  lO-HP  MOTOR  BELTED  TO  WASHING 

MACHINES  OF  CUDAHY  PACKING  COMPANY  IN 
LOS  ANGELES,  CAL. 


of  this  country  discloses  the  fact  that  the  advantages  of 
individual  drive  are  not  at  present  fully  understood.  As  a 
matter  of  fact,  only  the  more  recently  constructed  plants 
have  employed  individual  drive  to  any  great  extent.  It  is 
difficult  to  estimate  the  saving  which  can  be  effected  by 
changing  from  group  to  individual  drive,  but  conservative 
engineers  have  asserted  that  group  drives  require  from 


FIG.  3 — MOTOR-DRIVEN  CARDING  MACHINES  IN  CURLED-HAIR  parts  of  the  countrv.  These  plants  are  all  electrically 

DEPARTMENT  Operated.  As  in  all  large  packing  plants,  many  products  are 

manufactured  which  are  either  by-products  of  the  industry 
frigerating  outfits  much  less  expensive  than  any  other  or  accessory  apparatus  and  machinery  used  in  such  quantity 
system  of  cooling.  as  to  warrant  the  investment  of  capital  in  manufacturing 

Refrigerating  machines  are  usually  rated  in  tons  of  equipment, 
refrigeration  per  twenty-four  hours.  Under  proper  condi-  The  main  plant  of  this  company  is  located  at  .South 
tions  one  ton  of  refrigeration  will  preserve  one  ton  of  meat  Omaha,  Xeb.,  and  has  ample  facilities  for  the  slaughter  of 

for  twenty-four  hours  after  cooling.  The  amount  of  cattle,  hogs,  sheep  and  calves.  In  addition  to  the  produc- 

refrigeration  necessary  to  cool  fresh-killed  meats  from  tion  of  fresh,  salted  and  smoked  meats,  this  plant  manu- 


TABLE  I - COOLING  EFFECT  OF  ONE  TON  OF  REFRIGERATION 


motor  for  driving  the  refrigerating  machines,  thus  entirely 
removing  the  necessity  for  high-pressure  .steam.  Low- 
pressure  boilers  are  usually  more  efficient  for  furnishing 
steam  for  washing  and  heating  purposes,  and  in  the  case  of 
old  plants  changed  over  to  electric  drive  the  old  steam  boil¬ 
ers  may  be  used  for  this  purpose  even  after  they  have  be¬ 
come  useless  as  high-pressure  units. 

Where  two  or  more  compressors  are  used  and  for  instal¬ 
lations  under  25  hp  the  squirrel-cage  induction  motor  an¬ 
swers  every  requirement.  Where  variable  speed  is  required, 
however,  the  slip-ring  type  induction  motor  should  be  used. 

Where  direct  current  is  available  the  adjustable-speed 
commutating-pole  motor  can  be  arranged  to  give  practically 
any  speed  from  50  to  100  per  cent  of  normal.  Many  pork 
|)ackers  and  sausage  plants  have  found  motor-driven  re¬ 


authorities  under  which  a  ton  of  refrigeration  shall  be  cal¬ 
culated.  The  power  required  varies  with  the  temperature 
of  the  cooling  water,  the  efficiency  of  the  compressor,  the 
suction  and  condensing  pressures  and  the  nature  of  the 
vapor  used  for  refrigeration,  that  is,  whether  ammonia, 
carbon  dioxide  or  sulphur  dioxide.  In  a  general  way  Table 
II  gives  the  nearest  available  sizes  of  standard  motors  for 
the  compressors  of  the  rating  listed.  It  is  usually  advisable 
to  obtain  more  accurate  figures  from  the  manufacturers  of 
the  refrigerating  machine. 

Cudahy  Packing  Company 

That  electricity  is  essential  to  the  economical  and  effi¬ 
cient  operation  of  packing  houses  is  clearly  shown  by  the 
success  with  which  the  Cudahy  Packing  Company  has  em¬ 
ployed  electric  drive  in  its  several  establishments  in  various 


TABLE  II - POWER  REQUIRED  FOR  REFRIGERATION  A.ND  ICE 

MAKING 


Rating  of  Motor 
in  Horse-iKJwer 


March  i,  1913 


one-half  more  to  four  times  the  energy  taken  by  the  ma¬ 
chines  themselves. 

It  is  frequently  necessary  in  packing  plants  to  rearrange 
the  apparatus  in  a  department  or  to  move  machines  from 
one  building  to  another  to  meet  the  changing  requirements 
of  manufacture.  The  individually  driven  machine  is  a 
unit  in  itself  and  can  therefore  be  relocated  with  much  less 
inconvenience  and  loss  of  time  than  the  group-driven 
machine. 

Artificial  refrigeration  has  probably  been  the  most  im¬ 
portant  factor  in  building  up  the  packing  business  as  it  is 
now  conducted.  Previous  to  the  introduction  of  these  ma¬ 
chines  only  local  markets  were  supplied  with  fresh  meat 
during  the  warm  weather.  Steam-driven  compressors, 
therefore,  were  quite  generally  installed  before  the  electric 
motor  had  come  into  prominence  for  industrial  uses.  Newer 
packing-house  equipments  which  have  been  primarily  de¬ 
signed  for  electrical  operation  have  utilized  the  electric 


animal  to  keeping  temperature  varies  with  the  size  of  the 
carcass,  but  in  a  general  w’ay  the  figures  in  Table  I  will  be 
found  fairly  correct. 

The  power  required  to  drive  a  refrigerating  machine  can 
be  stated  only  in  approximate  figures  since  the  term  “tons 
refrigeration”  is  in  itself  indefinite,  owing  to  the  fact  that 
no  standard  conditions  have  been  adopted  by  engineering 
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FIG.  4 — SPICE  MILL  IN  SAUSAGE  DEPARTMENT  OF  CUDAHY 
PACKING  COMPANY,  OMAHA,  NEB.,  DRIVEN  BY 
ELECTRIC  MOTOR 
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5  to  7 
IS  to  24 
45  to  55 
55  to  70 


factures  soap,  soap  powders,  pepsin,  glycerine,  fertilizers, 
and  other  products. 

Electrical  energy  is  supplied  by  a  400-kva,  550-volt,  60- 
cycle  directly-connected  generator  installed  in  the  main 
engine  room.  Additional  energy  is  purchased  from  the 
Omaha  Electric  Light  &  Power  Company  at  5300  volts,  the 
emf  being  stepped  down  at  the  engine  room  to  550  volts  by 
two  200-kva  oil-cooled  transformers.  The  engine  room 


consisting  of  a  scraper  and  washer,  is  driven  by  a  15-hp 
motor.  Trolley  tracks  are  inclined  so  that  the  dressed  pork 
is  carried  by  gravity  to  neighboring  buildings. 

Several  individual  drives  are  used  in  the  manufacturing 
processes,  but  in  most  cases  several  machines  of  the  same 
type  or  designed  for  consecutive  operations  are  driven  in 
groups  from  one  counter  shaft,  which  in  turn  is  belted  to 


TABLE  III — EQUIPME.NT  OF  SOUTH  OMAHA  PLANT  OF  CUDAHY 
PACKING  COMPANY 


also  contains  a  belted  exciter  set,  engine-driven  refrigerat¬ 
ing  machines  and  an  eight-panel  distribution  board. 

.'\  total  of  approximately  1500  hp  of  squirrel-cage  induc¬ 
tion  motors,  ranging  from  i  hp  to  50  hp.  are  installed,  dis¬ 
tributed  in  about  twenty  buildings.  The  group  system  of 
drive  is  most  generally  employed,  but  large  groups  are 
avoided  wherever  possible.  Practically  all  of  the  motors 
installed  in  the  past  few  years  are  below  15  hp  in  rating. 

The  use  of  electricity  on  the  killing  floors  is  limited  to 
hoists  for  raising  and  lowering  the  carcasses  during  the 
process  of  dressing  and  for  conveyors  which  move  them 
along  the  system  of  overhead  trackage  from  one  operation 
to  the  next.  The  sixteen  double  hoists  are  group-driven 
by  a  40-hp  motor  belted  to  a  line  shaft  conveniently  located 
above  the  killing  floor.  The  conveyors  for  moving  the 
trolley  hooks  are  operated  by  5-hp  motors  employing  vari¬ 
able-speed  friction  drive  for  changing  the  rate  of  move¬ 
ment  of  the  beef. 

I'he  new  hog  abattoir  at  this  plant  is  probably  one  of 
the  most  modern  and  sanitarv  in  the  United  States.  The 


FIG.  6 — HORIZONTAL  3O-TON  COMPRESSOR  DRIVEN  BY  THREE- 
PHASE  MOTOR 


the  driving  motor.  This  arrangement  reduces  the  total 
power  required  and  at  the  same  time  takes  advantage  of 
the  intermittent  and  varying  loads  of  the  several  machines 
of  the  group. 

A  similar  arrangement  is  employed  in  all  departments  of 
the  plant,  including  machine  and  wood-working  shops, 
soap-powder  plants,  etc.  All  elevators,  fans  and  blowers 
are  electrically  operated.  Many  of  these  motors  have  been 
in  operation  for  fifteen  years  or  more  and  are  still  giving 
good  service. 

The  plant  is  lighted  throughout  by  incandescent  lamps 
supplied  with  energy  through  lighting  transformers  at  no 
volts  and  6o  cycles.  A  total  of  7200  lamps  are  installed  in 
the  various  buildings.  About  sixty-five  soldering  irons  are 
also  connected  to  this  circuit,  mostly  in  the  canning 
department. 

The  Calumet  plant  of  the  same  company,  located  at  East 
Chicago,  Ind.,  is  devoted  to  the  manufacture  of  refriger¬ 
ator  cars  and  packing-house  by-products,  including  soap, 
cleansing  powder,  curled  hair,  etc.  The  manufacturing 
equipment  at  present  occupies  four  buildings  with  about 
100  acres  of  ground  available  for  additions.  This  plant 
has  been  in  operation  for  only  about  four  years  and  is 
representative  of  recent  engineering  practice. 

Electricity  purchased  from  the  Northern  Indiana  Gas 
&  Electric  Company  at  6600  volts,  three-phase,  60 
cycles,  is  utilized  at  220  volts  for  motor  service  and  at  no 
volts  for  lighting.  The  total  energy  consumption  for  mo¬ 
tors  and  lighting  averages  about  1500  kw-hr.  per  day.  The 
motors,  ranging  from  30  hp  down,  are  of  the  squirrel-cage 
induction  type,  and  all  above  7.5  hp  are  provided  with  start¬ 
ing  auto-transformers  equipped  for  both  no-voltage  and 
overload  protection. 

The  car  shops  include  both  machine  and  wood-working 
MOTOR-DRIVEN  TABLE  IN  BEEF  HOUSE  OF  .\RMOUR  &  sliops.  foundry  and  forge  shops,  with  facilities  for  making 

six  complete  refrigerator  cars  per  week.  In  these  depart¬ 
ments  all  machines  are  either  directly  connected  or  belted 
to  the  driving  motor.  Table  IV  gives  a  few  of  the  most 
interesting  applications. 

The  present  equipment  in  the  curled-hair  department  has 
a  manufacturing  capacity  of  5  tons  per  day.  This  branch  of 
the  industry  manufactures  the  by-product  hair  from  cattle 
and  hogs  into  the  commercial  curled  hair  used  for  filling 
in  mattresses,  automobile  and  wagon  cushions,  furniture, 
etc. 


COMPANY,  CHICAGO 


dressing  and  inspection  floors  are  exceptionally  well  lighted 
by  natural  illumination  from  ceiling  windows  supplemented 
by  an  adequate  installation  of  incandescent  electric  lamps. 

1'he  hog  hoist  is  of  the  double-drum  type  with  a  maxi¬ 
mum  hoisting  capacity  of  720  hogs  per  hour.  The  wheel  is 
driven  by  a  5-hp  squirrel-cage  induction  motor  directly 
connected  through  a  gear  reduction  box,  making  a  very 
compact  and  reliable  outfit.  The  remaining  machinery. 


i 

.Machines 

t 

Rating  of  1 

.Motor  in 
Horse-ixjwer 

Speed  of 
Motor  in 
R.P.M 

Hog-casing  machines . 

5 

1200 

Bone  saw . ' 

S 

1200 

Six  dried-beef  slicers  and  belt  conveyor. . 

5 

1800 

Vacuum  sealers  and  pumps . 

30 

900 

•Six  silent  cutters . 

15 

1200 

Pour  lard  rolls . 

30 

1200 

Agitators  in  oleo  kettles . | 

1  10 

1200 

Battery  of  oleo  presses . 

1 

!  1200 

Two  lithograph  presses  and  driers  and 
one  varnisher . 

n 

1200 

i 


The  plant  is  equipped  for  the  slaughter  and  packing  of 
beef,  pork,  mutton  and  veal  and  all  by-products.  Extensive 
shops  are  also  maintained  for  repairing  refrigerator  cars. 
Electrical  energy  is  supplied  to  the  various  buildings  by  a 
500-kva,  22oo-volt,  three-phase,  60-cycle  Curtis  turbo-gen¬ 
erator.  About  no  motors,  ranging  in  size  from  0.5  hp  to 
100  hp,  are  in  service,  all  operated  at  220  volts. 


The  various  preliminary  operations,  all  of  which  require 
more  or  less  electric  energy,  are  washing  and  cleaning, 
dyeing,  bleaching  and  mixing.  The  hair  is  then  put  through 
a  picker  and  passed  on  to  the  spinning  machines  which 
twist  it  into  a  thick  hair  rope.  After  several  months’  storage 
the  stock  is  again  worked  over  by  opening  machines,  carders 
and  picker  and  packed  up  in  50-lb.  bags. 


TABLE  V — EQUIPMENT  IN  CURLED-HAIR  DEPARTMENT  OF 
CUDAHY  PACKING  COMPANY 


loo-hp  motor  and  other  large  motors  are  directly 
connected  or  belted  to  elevators,  air  compressors,  hog-’scrap- 
machines  and  centrifugal  pumps.  In  the  box  factory 
each  machine  is  driven  by  a  separate  motor  either  directly 
connected  or  belted  from  the  floor  below.  All  overhead 
shafting  and  belting  is  thus  eliminated,  increasing  the  floor 
space  available  for  handling  the  w'ork.  In  other  parts  of 
MOTOR  DRIVING  BEEF  HOISTS  IN  UNION  STOCK  YARDS,  the  plant  the  machinery  is  driven  in  small  groups  by  motors 

ranging  from  5  hp  to  20  hp.  In  common  with  many  other 
progressive  packers,  the  tendency  has  been  to  reduce  grad¬ 
ually  the  size  of  group  drives  and  in  many  cases  to  apply 
the  motors  individually.  At  the  Sioux  Falls  plant  use  is 
made  of  about  thirty  motors,  all  being  of  the  squirrel-cage 
induction  type. 

North  Packing  &  Provision  Company 

An  important  pork-packing  plant  in  New  England  is 
operated  by  the  North  Packing  &  Provision  Company  at 
Somerville,  Mass.  This  plant,  which  was  one  of  the  first 
establishments  of  its  kind  in  New  England,  was  formerly 
operated  by  steam  engines  with  line  shafting  and  belting. 
During  the  past  few  years,  however,  all  mechanical  drives 
have  been  replaced  by  electric  motors.  All  change-overs 
have  been  made  without  interrupting  the  manufacturing, 
and  many  of  the  group  drives  retain  the  same  line  shaft  as 
.formerly  used. 


CHICAGO 


The  machinery  in  this  department  is  mainly  driven  in 
groups,  some  of  which  are  listed  in  Table  V. 

The  output  of  the  soap  and  soap-powder  department  is 
100  tons  of  so-called  “Dutch  Cleanser”  per  day,  besides  a 
large  quantity  of  soap  and  ground  pumice  stone.  The 
motor-driven  machinery  includes  drying  drums,  mixers, 
conveyors,  can  fillers  and  similar  apparatus.  The  body  of 
the  jiowder  is  first  put  through  a  drying  drum  40  ft.  long 
by  4  ft.  in  diameter.  This  drum  is  driven  by  a  20-hp  motor. 
The  equipment  for  grinding  pumice,  which  is  in  a  way  a 
separate  enterprise,  is  confined  to  a  Sturtevant  rock  emery 
mill  driven  by  a  20-hp  motor. 

TABLE  IV — EQUIPMENT  OF  CAR  SHOPS  OF  THE  CUDAHY  PACKING 
COMPANY 


One  of  the  more  recently  electrified  plants  of  the  Cudahy 
Packing  Company  is  at  Los  Angeles,  Cal.  This  establish¬ 
ment  is  completely  equipped  for  the  production  of  fresh 
and  salted  meats,  accessories  and  by-products. 

Electrical  energy  purchased  from  the  Southern  California 
Edison  Company  is  used  for  operating  all  machinery 
through  standard  squirrel-cage  induction  motors.  The 
energy  is  utilized  at  220  volts  for  motor  service  and  at  no 
volts  for  lighting.  About  thirty  50-cycle  induction  motors 
are  installed.  These  motors  have  an  aggregate  rating  of 
approximately  300  hp  and  drive  the  various  machines  either 
individually  or  in  small  groups. 

Plants  of  John  Morrell  and  Company 
A  modern  packing  plant  is  that  of  John  Morrell  &  Com¬ 
pany  at  Ottumwa,  la.,  electrically  equipped  throughout. 


PRESSES  DRIVEN  BY  INDUCTION  MOTOR 


Electrical  energy  is  purchased  from  the  Cambridge  Elec¬ 
tric  Light  &  Power  Company  and  supplied  to  three-phase 
squirrel-cage  induction  motors  at  550  volts.  Motors  aggre¬ 
gating  about  1200  hp  are  now  installed,  mostly  under  the 
group  system  of  drive,  ranging  from  2  hp  to  50  hp.  All  of 
these  motors  above  7.5  hp  are  equipped  with  starting  auto¬ 
transformers  with  no-voltage  release  and  overload  protec¬ 
tion. 


1  1 
Rating  of  Motors  in 

Speed  of  Motors  in 

Machine 

Horse-power 

R.P.M. 

Picker  and  heating  fan . . 

IS 

1200 

Six  carding  machines . 

10  1 

1200 

Hair-rope  spinning  machine. 

10 

1200 

Machine 

Rating  of 
Motors  in 
Horse-power 

Spee<l  of 
Motors  in 
RP.M. 

Method 

of 

Driving 

Car- wheel  Ixjrer . 

10 

900  i 

Geared 

200-ton  hydraulic  press  . 

7.5 

1200 

Geared 

48-in.  fan  . 

15 

1800 

Belted 

Gainer . 

Back-and-front-connected  planer. 

15 

'  900 

Direct- 

connected 

12  in.  hv  24  in . 

•  25 

900 

Belted 

Cut-off  saw . 

1 

720 

!  Belted 

Shears  .and  bulMozer . j 

20 

j  900 

Belted 

470 
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In  some  instances  where  a  heavy  starting  torque  is  re¬ 
quired  motors  with  internal  starting  resistors  are  used. 
One  of  the  larger  group  drives  is  in  the  sausage  room, 
where  a  35-hp  motor  operates  meat  grinders,  mixers, 
rockers,  etc.  Small  motors  are  used  for  fans  and  blowers. 
In  the  cutting  room  a  5-hp  motor  drives  a  group  of  ma¬ 
chines  including  flattening  rolls,  conveyor  and  meat  saws. 


FIG.  9 — .MOTOR-I)RIVF.N  .SOAP-POWDER  GRINDERS  AND  MIXERS  IN 
PLANT  OF  JOHN  P.  SQUIRES  &  COMPANY.  EAST 
CAMDRIDGE,  MASS. 


In  the  lard  refinery  two  15-hp  motors  are  used  to  drive  leaf- 
lard  hashers,  one  belted  and  the  other  geared  to  the  hasher. 

The  wiring  in  this  plant  is  in  conduit  or.  carried  on  petti¬ 
coat  insulators,  and  the  danger  of  interruption  of  service 
is  thus  reduced  to  a  minimum. 

John  P.  Squires  &  Company 
An  extensive  packing  plant  is  operated  at  East  Cam¬ 
bridge,  Mass.,  by  John  P.  Squires  &  Company.  Within  the 
past  decade  this  entire  plant  has  been  changed  over  from 
mechanical  to  electric  drive,  using  three-phase  induction 
motors  for  both  groiqi  and  individual  drives.  Electrical 
energy  is  fumished  by  the  local  central-station  company 
at  550  volts  and  60  cycles  and  utilized  at  no  volts  for 
lighting.  Induction  motors  totaling  nearly  1000  hp  are  now 
in  service. 

A  very  interesting  group  consists  of  a  7.5-hp  motor  belted 
to  a  group  of  six  lard-oil  presses.  Advantage  is  taken  of 
the  intermittent  operation  of  these  machines  to  install  a 
motor  of  much  smaller  rating  than  the  total  maximum  re¬ 
quirements  of  the  group,  .■\ccording  to  the  manufacturers' 
estimate,  each  one  of  these  presses  requires  a  maximum  of 
5  hp.  'I'he  soap-powder  mills  and  mixers  are  driven  by 
20-hp  and  50-hp  motors  belted  from  the  floor  above,  thus 
affording  partial  protection  from  soap-powder  dust. 

In  order  to  secure  accurate  information  from  time  to 
time  as  to  the  average  load  of  the  motor,  each  starting 
panel  is  provided  with  a  set  of  testing  terminals.  A  port¬ 
able  testing  board  is  conveniently  arranged  for  plugging 
into  the  circuit  and  can  be  connected  to  give  readings  of 
kilowatt-hours,  current  and  voltage.  A  recording  watt¬ 
meter  is  used  to  give  average  load  on  the  motor  during  the 
period  of  test.  Electricity  is  also  used  extensively  for 
heating  branding  and  soldering  irons. 

Swift  &  Company,  Chicago 
One  of  the  first  manufacturing  establishments  in  this 
country  to  employ  polyphase  induction  motors  for  factory 
operation  was  the  Chicago  plant  of  Swift  &  Company. 
Nearly  twenty  years  ago  this  company  realized  that  trans¬ 
mission  of  power  by  means  of  long  lines  of  shafting  and 
heavy  belts  was  both  wasteful  and  unreliable.  The  alter¬ 
nating-current  system  was  selected  and  standard  induction 
motors  were  installed. 


In  the  generating  station  three  engine-driven  units  are 
now  installed,  rated  at  300  kw,  600  kw  and  1200  kw  re¬ 
spectively.  These  generators,  with  a  total  rating  of  2100 
kw,  provide  for  any  load  from  300  kw  up  with  good 
economy.  These  alternators  work  in  parallel,  feeding  into 
the  main  busbars  of  the  feeder  switchboard,  from  which 
energy  is  distributed  to  all  parts  of  the  plant.  It  is  thus 
only  necessary  to  operate  units  of  sufficient  capacity  to 
carry  the  load  of  the  entire  plant,  where,  if  mechanical 
transmission  were  used,  engines  would  be  in  service 
wherever  power  was  required. 

Energy  is  distributed  to  the  more  remote  parts  of  the 
plant  at  2300  volts  and  to  the  buildings  near  the  power 
plant  at  220  volts.  Electric  motors  ranging  in  sizes  up  to 
100  hp  and  aggregating  more  than  3000  hp  are  now  in 
service. 

Practically  every  department  of  the  establishment  em¬ 
ploys  electric  motors.  Some  of  the  larger  users  of  electrical 
energy  are  the  car  shops,  sausage  and  butterine  factories, 
fertilizer  plants,  glue  plants,  soap  factory  and  the  lard 
refinery. 

Practically  all  of  the  electrical  installations  in  the  plants 
described  above  have  been  furnished  by  the  General  Elec¬ 
tric  Company,  Schenectady.  X.  Y. 


Electric  Drive  of  Floor-Planing  Machine 

The  motor  used  with  the  floor-planing  machine  illustrated 
herewith  is  of  light  weight  and  small  size.  It  is  operated 
by  one  person,  who  controls  the  movements  of  the  knives  by 
two  guiding  handles  and  the  motor  through  the  switch  and 
rheostat  which  are  mounted  upon  a  panelboard  within  easy 
reach. 

'I'he  motor  is  a  steel-frame,  shunt-wound,  commutating- 
pole  machine,  operating  at  2200  r.p.m.  It  is  able  to  with¬ 
stand  the  sudden  and  severe  overloads  imposed  upon  it 
when  knives  strike  unforseen  hard  spots  and  knots  for 
which  no  provision  can  be  made.  It  drives  the  cutting 
cylinder  containing  the  knives  by  means  of  a  belt  with 
idler.  It  is  totally  inclosed  with  solid  end  bonnets  and  a 
steel-strap  hand-hole  cover  fitting  snugly  about  the  frame 
and  is  secured  by  the  two  wing  nuts,  which  give  ready 
access  to  the  brushes  and  the  commutator  when  desired. 
Its  weight  is  approximately  575  lb. 

The  whole  machine  is  mounted  on  rollers  of  hardened 


motor-driven  floor-planing  machine 


steel,  the  back  set  of  rollers  being  so  arranged  that  they 
can  be  adjusted  according  to  the  depth  of  cut.  When 
drawing  the  machine  backward  for  starting  a  new  cut  the 
knives  are  automatically  raised  clear  of  the  floor.  The 
electrical  equipment  for  this  machine  was  made  by  the 
Diehl  Manufacturing  Company,  Elizabeth.  X.  J. 
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Three-Phase  Converter  Station  at  Stamford,  Conn. 

The  Stamford  substation  of  the  Connecticut  Company  is 
one  of  three  converter  substations  now  installed  and  de¬ 
signed  for  operation  from  the  three-phase,  ii,ooo-volt,  25- 
cycle  circuit  fed  from  the  Cos  Cob  power  station  of  the' 
New  York,  New  Haven  &  Hartford  Railroad  Company.' 
This  substation  contains  three  rotary  converters  rated  at 
300  kw  each,  and  with  each  converter  are  three  oil-insu¬ 
lated,  self-cooled  transformers  and  a  suitable  three-phase 
reactor.  ' 

In  laying  out  this  station  a  number  of  problems  had  to 
be  considered.  The  resistance  of  the  line  between  Stam¬ 
ford  and  Cos  Cob  was  very  low,  the  distance  being  only  3.5 
miles,  the  unbalancing  and  fluctuation  of  voltage  due  to 
the  single-phase  railroad  system  was  considerable  and  surges 
of  voltage  were  often  encountered.  The  conditions  which 
would  exist  when  one  leg  of  the  transmission  line  was 
opened  had  also  to  be  considered. 

By  providing  sufficient  taps  on  the  ii,ooo-volt  side  of  the 
transformers  it  was  found  possible  to  reduce  the  maximum 
unbalancing  of  the  line,  so  far  as  the  rotary  converters 
themselves  were  concerned,  to  a  value  somewhere  about  one- 
half  that  on  the  primary  circuit,  and  this  arrangement, 
together  with  the  reactance  coils  and  liberal  design  of  the 
converters,  is  said  to  have  given  results  which  were  in 
every  way  satisfactory. 

To  take  care  of  the  single-phase  condition  resulting  from 
the  opening  of  one  leg  of  the  transmission  system,  the 
specifications  called  for  an  equipment  which  would  discon¬ 
nect  one  leg  and  for  converters  which  would  be  capable  of 
carrying  full  load  for  five  minutes  when  supplied  with 
single-phase  energy.  The  ability  of  the  machine  to  do  this 
has  been  demonstrated,  there  being  only  a  slight  momentary 
sparking  when  one  leg  is  opened  under  conditions  of  full 
direct-current  load.  The  disconnection  of  any  one  leg  is 
obtained  by  the  use  of  three  single-pole,  electrically  oper¬ 
ated  oil  circuit-breakers  on  the  incoming  line  and  by  means 
of  undervoltage  relays  controlling  the  breakers  in  the 
“power”  and  “trolley”  circuits  respectively. 

The  incoming  three-phase,  ii.ooo-volt  line  is  controlled 
by  single-pole,  outdoor-type  electrically  operated  oil  circuit- 
breakers.  set  at  a  rather  high  tripping  point,  so  that  under 
normal  conditions  overload  protection  is  afforded  by  elec¬ 
trically  operated  oil  circuit-breakers,  mounted  in  the  busbar 
structure  in  the  building.  These  are  operated  and  tripped 
by  energy  obtained  from  a  storage  battery  which  was  in 
the  station. 


INTERIOR  VIEW  OF  CONVERTER  STATION 


The  switchboard  consists  of  a  small  panel  for  control  of 
the  outdoor-type  single-pole  oil  circuit-breakers.  Lightning 
protection  is  afforded  by  a  specially  designed  electrolytic 
arre.ster. 

It  is  interesting  to  note  that  under  the  new  arrangement 
of  connections  now  being  installed  by  the  railway  engineers 


the  requirements  of  single-phase  operation  of  the  con¬ 
verters  will  not  be  necessary  in  contemplated  substations, 
as  this  condition  will  not  then  arise.  This  installation  was 
made  by  the  Westinghouse  Electric  &  Manufacturing  Com¬ 
pany,  East  Pittsburgh,  Pa. 


Cable-Testing  Transformer 

The  accompanying  illustration  shows  a  portable  cable¬ 
testing  transformer  manufactured  by  the  Foster  Engineer¬ 
ing  Company,  Ltd.,  Wimbledon,  London.  The  transformer 


TR.\NSFORMER  FOR  CARLE  TESTING 

unit  is  inclosed  in  a  corrugated  cast-iron  case  and  is  pro¬ 
vided  with  wheels  and  a  hand'e  for  convenient  transporta¬ 
tion. 

One  man  can  easily  move  this  apparatus  from  place  to 
place.  It  gives  a  range  of  pressures  extending  from  200 
v’olts  to  30,000  volts  at  60  cycles. 


Soldering  Material 

“Tinol”  solder  stick  is  a  combined  solder  and  non-acid 
flux  just  placed  on  the  market  by  Hess  & 'Son,  1031  Chest¬ 
nut  Street,  Philadelphia,  Pa.  It  is  made  up  in  sticks  5  in. 
long  and  is  ready  to  use  simply  by  applying  to  a  hot  sur¬ 
face.  The  surface  must  first  be  cleaned  or  scraped'and  then 
heated  by  a  match,  gas  flame  or  soldering  iron. 


Flaming-Arc  Lamp  Attachment 

The  accompanying  illustrations  show  the  new  Superior 
attachment  recently  brought  out  by  the  Dyer  Flaming  .-\rc 
(.'ompany  of  Philadelphia,  Pa.,  for  converting  any  inclosed- 
arc  lamp  into  a  flaming-arc  lamp.  This  attachment  can  be 
applied  to  any  type  of  inclosed  lamp,  alternating-current  or 
direct-current,  series  or  multiple,  regardless  of  voltage. 
Without  increasing  the  lamp’s  original  energy  consumption, 
the  device,  it  is  declared,  will  increase  the  candle-power, 
to  that  of  any  corresponding  flame-arc  lamp  which  is  now 
on  the  market. 

To  apply  the  attachment,  the  lower  carbon  holder  and 
globe  are  first  removed  from  the  inclosed-arc  lamp,  expos¬ 
ing  the  gas  check.  The  top  plate  of  the  attachment  is 
drilled  in  accordance  with  the  measurements  obtained,  and 
as  soon  as  the  attachment  is  made  fast  the  lamp  is  ready  to 
burn. 
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I'he  upper  carbon  employed  is  similar  to  that  used  in  the  the  charging  rate  from  accurately  calibrated  meters  while 

inclosed-arc  lamp,  except  that  its  length  is  increased  to  standing  at  the  board. 

15  in.  to  make  up  for  the  added  length  of  attachment  and  The  switchboard  is  made  up  of  sections.  The  top  sec- 

lamp.  The  lower  electrode  is  of  special  flaming  composi-  tion  carries  the  meters  which  give  readings  of  current  and 

voltage  both  of  the  incoming  direct-current  supply  and  of 
7  ■  battery  being  charged. 

Below  the  meter  sections  are  the  charging  sections.  Any 
desired  number  of  such  sections  can  be  installed,  from  one 


FIGS.  I  AND  2 — FLA.MING-ARC  LAMP  ATTACHMENT 


FIG.  2 — A  SIDE  VIEW  OF  THE  SWITCHBOARD 


to  as  many  as  the  limitations  of  height  will  permit.  If 
more  sections  are  required  than  will  conveniently  go  on  one 
board,  they  can  be  mounted  on  extra  panels.  Each  charg¬ 
ing  section  furnishes  a  complete  equipment  for  charging 
two  separate  batteries.  The  rheostats  can  be  mounted  on 
the  hack  of  the  panel,  as  shown  in  the  illustration,  or  can 
be  separately  mounted  wherever  desired.  Rheostats  can 
be  furnished  for  any  type  of  battery  and  for  any  number 
of  cells.  As  each  rheostat  is  independent,  the  switchboard 
can  be  made  up  to  charge  any  desired  variety  of  cars. 

The  bottom  section  carries  apparatus  to  control  the  in¬ 
coming  direct-current  supply,  and  also,  if  necessary,  the 
motor-generator  set.  If  the  motor-generator  set  is  oper¬ 
ated  from  alternating  current,  the  auto-starter  for  the 
motor  is  mounted  on  the  wall,  as  shown  in  the  illustration. 
If  a  field  rheostat  is  used  to  adjust  the  generator  voltage,  it 
is  also  mounted  on  the  bottom  section. 


tion,  producing  either  yellow  or  white  quality  of  light.  The 
spent  gases  circulate  in  the  upper  gas  chamber  and  wash 
down  the  walls  of  the  globe. 


Electric-Vehicle  Charging  Equipment 

In  the  present  practice  of  charging  electric  vehicles  it  is 
usual  for  each  charging  rheostat  to  be  a  .separate  unit  placed 
near  the  vehicle  which  is  being  charged,  the  charge  being 
regulated  by  reading  the  vehicle  meters.  Considerable  difti- 
culty  has  been  experienced  in  charging  by  this  method 
because  the  operator  cannot  see  the  vehicle  meters  when 
operating  the  rheostat,  and,  moreover,  the  vehicle  meters 
are  apt  to  be  inaccurate  on  account  of  vibration  and  rough 
usage. 

A  new  line  of  battery-charging  equipment  lias  been 


Western  Electric  Exhibition  Conference  in  Chicago 

About  150  salesmen  of  the  Western  Electric  Company 
attended  an  exhibition  conference  held  in  Chicago  during 
the  w'eek  ended  March  i.  The  Chicago,  St.  Louis,  Minne¬ 
apolis,  St.  Paul,  Omaha,  Cleveland,  Cincinnati.  Indian¬ 
apolis,  Detroit  and  Kansas  City  offlees  were  represented. 
The  plan  of  exhibits  by  manufacturers  in  booths,  which 
were  studied  by  the  salesmen,  as  first  undertaken  in  the 
New  York  exhibition  conference  of  Jan.  22-24,  was  re¬ 
peated  in  Chicago.  The  exhibitors  were  much  the  same 
at  both  show's,  except  that  the  list  for  Chicago,  in  addition 
to  those  at  New  York,  as  given  in  the  Electrical  World  of 
Jan.  25,  included  the  Frank  Adam  Electric  Company, 
American  Cross-Arm  Company,  George  Cutter  Company, 
Duncan  Electric  Manufacturing  Company,  Hughes  Electric 
Heating  Company,  Pierce  Specialty  Company,  Pittsburgh 
Reinforcing  Pole  Company,  and  the  R.  Thomas  &  Sons 
Company.  On  Feb.  28  there  was  an  informal  banquet  at 
the  Chicago  Athletic  Club.  The  committee  in  charge  of 
placed  on  the  market  by  the  Westinghouse  Electric  &  the  conference  comprised  Messrs.  M.  A.  Oberlander,  New 
Manufacturing  Company  in  which  these  difficulties  are  York;  F.  A.  Ketcham,  Chicago;  Gregory  Brown,  New 
overcome.  I  he  feature  of  this  equipment  is  the  mounting  York,  and  F.  B.  Uhrig,  Kansas  City.  The  banquet  com- 
of  all  control  apparatus  on  one  board.  The  operator  makes  mittee  was  composed  of  Messrs.  H.  L.  Grant,  Paul  Joslyn 
the  proper  connections,  regulates  the  rheostat  and  reads  and  C.  E.  Cullinan. 


FIG.  I — EQriFMENT  FOR  El  ECTRIC-VEH  ICl.E  CHARGING 


March  i,  1913 


ELECTRICAL  WORLD 


473 


Industrial  and  Financial  News 


Public  Utility,  Commercial,  Corporate  and  Trade  Devel¬ 
opments — The  Electrical  Material  and  Security  Markets 


General  Electric’s  Business  at  Record  Rate  Thus  Far  in 
1913. — Orders  received  by  the  General  Electric  Company 
since  the  beginning  of  the  present  calendar  year  have  been 
at  the  rate  of  $115,000,000  per  annum.  One  especially  prom¬ 
ising  feature  of  the  1913  business  to  date  is  that  it  has  been 
of  a  very  diversified  nature.  All  departments  of  the  com¬ 
pany  have  received  a  generous  amount  of  business.  The 
demand  for  miscellaneous  supplies  has  been  particularly 
heavy.  Small-order  business  has  also  been  in  satisfactory 
proportions.  The  rapid  increase  in  the  number  of  public- 
utility  companies  and  the  extensive  improvements  and  addi¬ 
tions  made  by  existing  companies  have  brought  a  large 
amount  of  new  business  to  the  electrical  manufacturers. 
Much  of  the  business  received  thus  far  in  the  current  year 
by  the  General  Electric  Company  has  been  from  this  source. 
It  may  also  be  stated  that  in  view  of  the  highly  prosperous 
aspect  of  the  public-utility  field  the  outlook  for  the  electrical 
manufacturing  companies  is  fully  as  promising.  As  was 
first  stated  in  these  columns  on  Jan.  ii,  1913,  the  gross 
business  of  the  General  Electric  Company  last  year  was 
slightly  in  excess  of  $102,000,000.  Total  sales  billed,  how* 
ever,  were  between  $80,000,000  and  $85,000,000. 

Twin  Falls  (Mich.)  Plant  in  Operation. — The  36c)0-hp 
hydroelectric  plant  of  the  Peninsular  Power  Company  at 
Twin  Falls  on  the  Menominee  -River,  Michigan,  has  been 
placed  in  active  service.  In  addition  to  this  hydroelectric 
station,  the  company  has  also  erected  an  auxiliary  steam 
plant.  While  built  chiefly  for  supplying  energy  for  iron- 
mining  operations  on  the  Menominee  range,  the  Twin  Falls 
station  is  also  furnishing  electric  service  in  Iron  Mountain. 
The  mines  w'hich  the  plant  is  supplying  are  located  in  the 
Iron  River  district,  at  a  distance  of  about  30  miles  from  it. 
The  Peninsular  Power  Company  is  a  Wisconsin  corpora¬ 
tion.  Otto  C.  Davidson,  of  Iron  Mountain,  general  super¬ 
intendent  of  the  Menominee  and  Gogebic  range  mines  of 
the  United  States  Steel  Corporation,  is  its  president. 

Behind  on  Aluminum  Deliveries. — Advices  from  Pitts¬ 
burgh  say  that  the  pressure*  for  deliveries  of  aluminum 
sheets  on  contracts  placed  over  a  year  ago  is  so  heavy 
that  the  Aluminum  Company  of  America  is  months  behind 
on  its  orders.  The  aluminum  producers  will  shortly  open 
their  books  for  the  1915  requirements  of  the  automobile 
trade,  there  being  no  free  tonnage  available  for  IQ04  delivery 
now  in  sight.  The  Stone  &  Webster  Engineering  Corpora¬ 
tion  is  to  build  a  plant  at  New  Kensington.  Pa.,  for  the 
Aluminum  Company  of  America,  the  cost  of  which  is  placed 
at  $1,500,000.  The  tonnage  from  this  plant,  it  is  said,  has  al¬ 
ready  been  anticipated  for  the  rest  of  this  year  and  for  1914. 

Co-operative  Warehousing  for  Electrical  Manufacturers, 
— R.  L.  Thayer  &  Company  have  just  opened  a  large  ware¬ 
house  for  electrical  manufacturers  at  424  South  Clinton 
Street,  Chicago.  Here  they  will  carry  stocks  for  out-of- 
town  manufacturers  with  Chicago  representatives  who  wish 
to  make  Chicago  deliveries  without  going  to  the  expense 
of  an  individual  warehouse  and  attendance.  Thayer  &  Com¬ 
pany  will  act  as  storekeepers  and  shipping  clerks.  Mr. 
Thayer  has  been  engaged  in  the  electrical  business  in 
Chicago  for  a  number  of  years.  The  Oshkosh  Manufac¬ 
turing  Company,  maker  of  construction  tools,  carries  its 
Chicago  stock  with  Thayer  &  Company. 

Will  Install  Large  Horizontal  Turbo-Generators. — Con¬ 
tracts  for  two  large  turbo-generators  of  the  horizontal  type 
have  been  placed  with  the  Westinghouse  Machine  Company 
by  Eastern  public  utility  companies.  One  of  these  ma¬ 
chines.  a  2i.ooo-kva.  6600-volt.  25-cycle,  three-phase  unit, 
has  been  ordered  by  the  New  York  Edison  Company  for 
its  Waterside  station  No.  2.  where  it  will  be  substituted  for 
an  old  7500-kw  turbine  unit  of  the  horizontal  type.  The 
other,  a  20,000-kw,  13.000-volt,  60-cycle,  three-phase  unit. 


has  been  ordered  by  the  Public  Service  Electric  Company, 
of  New  Jersey,  for  its  Marion  station,  Jersey  City. 

Public-Utility  Activities  in  Missouri. — Hugtf*  Wurdock, 
Henry  Ittleson  and  David  May,  who  were  the  incorporators 
of  the  United  States  Public  Service  Company  of  St.  Louis, 
which  was  incorporated  recently  with  a  capitalization  of 
$10,000,000  and  has  taken  over  a  number  of  the  properties 
of  the  Light  &  Development  Company  of  St.  Louis,  as 
noted  Feb.  15,  1913,  are  also  the  incorporators  of  the  Mis¬ 
souri  Public  Utilities  Company,  which  has  increased  its 
capital  to  $1,500,000  and  will  acquire  public  service  proper¬ 
ties  in  the  eastern  portion  of  that  State. 

Vehicle  Sales  Increase. — The  pleasure  cat — ?ales  of  the 
Raker  Motor  Vehicle  Company  of  Cleveland  for  January, 
1913,  showed  a  net  increase  of  21 1  per  cent  over  Janu¬ 
ary,  1912.  The  officers  of  the  company  attribute  this  big 
gain  to  the  popularity  of  new  types  of  pleasure  cars  and 
the  expansion  of  service  operations  which  customers  appre¬ 
ciate.  Better  organization  has  also  done  its  part  in  bringing 
about  this  big  business. 

Commonwealth  Edison  Company’s  Annual 'Meeting. — At 
the  annual  meeting  of  the  Commonwealth  Edison  Com¬ 
pany  of  Chicago  on  Feb.  24  the  annual  report  was  pre¬ 
sented  to  the  stockholders,  who  re-elected  the  old  directors. 
The  directors  are  Henry  A.  Blair,  Benjamin  Carpenter, 
Samuel  Insull,  Robert  T.  Lincoln,  John  J.  Mitchell,  James 
A.  Patten,  John  G.  Sheed,  Byron  L.  Smith  and  A.  A. 
Sprague. 

Susquehanna  Power  Company  Sold. — Following  an  action 
begun  recently  to  foreclose  the  mortgage  on  the  property 
of  the  Susquehanna  Power  Company,  as  noted  Jan.  18, 
1913,  the  company  has  been  sold  at  foreclosure  to  Frank  J. 
Hoen,  of  Baltimore,  for  $300,000  subject  to  a  mortgage  of 
$150,000.  The  company  was  organized  to  construct  a  hydro¬ 
electric  station  at  Conowingo,  on  the  Susquehanna  River. 

Pacific  Gas  &  Electric  to  Issue  $5,030,000  Bonds. — The 
Pacific  Gas  &  Electric  Company  has  announced  that,  pur¬ 
suant  to  a  resolution  adopted  at  the  directors’  meeting  on 
Feb.  5,  a  special  meeting  of  the  stockholders  has  been  called 
for  April  8  to  authorize  an  increase  of  $5,000,000  in  the  com¬ 
pany’s  funded  debt,  in  the  form  of  ten-year  6  per  cent 
debenture  bonds.  *’ 

Diesel  Engine  Factory  Nearing  Completion. — The  manu¬ 
facturing  plant  which  the  Busch-Sulzer  Brothers-Diesel 
Engine  Company  has  been  erecting  in  St.  Louis  is  nearly 
completed  and  will  begin  operations  about  June  i.  When 
finished  it  will  represent  an  outlay  of  over  $1,000,000.  A 
reference  to  this  plant  appeared  in  the  Electrical  World, 
June  I,  1912. 

Will  Install  a  io,ooo-kw  Turbine-  Unit. — The  Toledo 
(Ohio)  Traction,  Light  &  Power  Company,  which'Succeeded 
the  Toledo  Railways  &  Light  Company,  following  the  re¬ 
organization  of  the  latter,  is  in  the  market  for^a  10,000-kw 
turbo-generator  unit. 

Ice  Machinery  Installations. — Since  Jan.  23,  1913,  the 
York  Manufacturing  Company  has  installed  refrigerating 
machinery  with  an  aggregate  rating  of  310  tons  in  all  sec¬ 
tions  of  the  country,  including  a  4-ton  machine  for  .Arecibo, 
Porto  Rico. 

Electric  Trucks  for  a  Brewery. — The  Manhattan  Brewing 
Company,  of  Chicago,  has  ordered  from  the  General  Vehicle 
Company  five  5-ton  electric  trucks.  The  trucks  will  be 
equipped  with  Edison  batteries. 

Kentucky  Electric  Company  Elections. — All  directors  of 
the  Kentucky  Electric  Company  were  re-elected  at  the 
annual  meeting  of  the  company  held  recently  in  Louisville. 
The  directors  will  meet  shortly  for  reorganization. 
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Defends  New  Jersey’s  New  Corporation  Laws. — Presi¬ 
dent-elect  Wilson,  in  a  statement  issued  last  week,  com¬ 
mented  upon  certain  features  of  the  new  corporation  laws 
enacted  by  the  New  Jersey  Legislature,  to  which  a  reference 
appeared  in  these  columns  in  the  issue  for  Pel).  22.  In  part, 
he  said:  "Senate  bill  No.  43,  the  act  defining  trusts  and 
designed  to  promote  free  competition  and  commerce  in  all 
classes  of  business,  makes  it  criminal  to  make  an  agree¬ 
ment  which  directly  or  indirectly  precludes  a  free  and  un¬ 
restricted  competition  in  the  sale  or  transportation  of  any 
article  or  commodity  either  by  pooling,  withholding  from 
the  market  or  selling  at  a  fixed  price  or  in  any  other  man¬ 
ner  by  which  the  price  might  be  affected.  It  was  urged 
upon  the  Legislature  that  the  bill  be  amended^  by  adding 
the  word  ‘knowingly’  so  that  it  would  read  that  any  person 
or  persons  who  wilfully  and  knowingly  make  an  agree¬ 
ment  in  restraint  of  trade  should  be  punished.  1  do  not 
see  how  agreements  can  be  made  without  the  knowledge 
of  those  who  make  them,  but  I  do  understand  how  exceed¬ 
ingly  difficult  it  is  to  prove  knowledge  to  the  satisfaction 
<)f  a  court,  and  it  was  perfectly  evident  that  the  proposal 
to  superadd  the  word  ‘knowingly’  was  merely  a  plausible 
scheme  devised  by  those  who  w'ould  escape  the  just  pen¬ 
alties  of  illegal  acts  by  compelling  the  prosecution  to  prove 
that  the  inhibited  acts  were  done  knowingly.  1  under¬ 
stand  that  it  is  a  general  principle  of  law’  that  there  must 
be  a  guilty  mind  to  constitute  a  guilty  act.  It  seems  to  me 
that  this  affords  ample  |)rotection  to  any  honest  man.  It 
has  been  said  in  some  quarters  that  these  laws  will  help 
big  business  and  hurt  the  small  dealers.  That  is,  of  course, 
not  the  intention,  and  it  cannot  be  the  effect.  The  purpose 
is  to  strike  down  monopoly  and  restraint  of  trade,  big  or 
little,  and  I  confidently  predict  that  these  laws  will  prove  a 
blessing  to  the  whole  people.  The  salutary  provision  of 
the  act  defining  trusts  is  that  it  makes  it  unlawful  to  make 
any  agreement  directly  or  indirectly  which  will  preclude 
free  and  unrestricted  competition  in  business.  Monopolies 
have  too  often  accomplished  by  indirection  what  they  could 
not  do  directly.  The  holding  contpany  is  an  example  of 
this.  Where  two  or  more  companies  by  existing  law’  could 
not  make  an  agreement  in  restraint  of  trade  they  hit  upon 
the  scheme  of  fusing  and  merging  into  a  holding  company 
which  regulated  the  business  of  the  subsidiaries  in  such  a 
way  as  to  restrict  trade  and  increase  prices.  Honest  busi¬ 
ness  and  honest  men  may  be  sure  they  have  nothing  to  fear 
from  these  acts.  Those  who  would  engage  in  the  heartless 
practices  of  ruining  rivals  and  filching  from  the  pockets  of 
the  people  more  than  they  ought  reasonably  to  demand  are 
the  only  ones  who  will  have  cause  to  regret  their  enact¬ 
ment.  T  i)redict  that  under  them  the  people  of  New’  Jersey 
will  enter  upon  a  new’  era  of  prosperity.’’ 

Indiana  Railways  &  Light  Company’s  Holdings. — The 
Kokomo,  Public  Utility  Company,  the  Kokomo,  Frankfort  & 
Western  Traction  Company,  and  the  Kokomo,  Marion  & 
Western  Traction  Company  were  recently  liquidated  and 
consolidated  into  the  Indiana  Railways  &  Light  Company, 
with  $2,000,000  common  stock  and  $1,000,000  preferred  stock, 
$350,000  of  which  is  to  he  issued  at  once.  The  company 
also  has  an  authorized  issue  of  $3,000,000  in  thirty-year 
gold  bonds,  of  which  $1,780,000  has  been  issued.  The  offi¬ 
cers  of  the  company  are:  George  J.  Marott,  president;  L.  J. 
Kirkpatrick,  vice-president;  T.  C.  McReynolds,  secretary- 
treasurer  and  general  manager;  P.  H.  Palmer,  assistant 
general  manager,  and  C.  C.  Trees,  assistant  secretary.  The 
new’  company  is  transacting  all  the  business  formerly  con¬ 
ducted  by  the  three  old  companies,  that  is.  the  operation 
of  the  traction  lines  between  Frankfort  and  Kokomo  and 
those  between  the  latter  and  Marion,  together  with  the  city 
lines  in  Kokomo.  It  is  also  furnishing  the  entire  electric 
service,  including  street  lighting,  in  Kokomo,  Greentown, 
Swayzee,  Converse,  .\mboy,  Russiaville,  Forest  and  Mich¬ 
igan  town. 

Republic  Railway  &  Light  Extends  Its  Transmission 
System. — .\n  additional  system  of  transmission  lines  has 
been  installed  by  the  Republic  Railway  &  Light  Company 
in  the  Mahoning  and  Shenango  Valleys,  Ohio.  Tt  centers 
at  the  company's  new’  pow’er  station  at  Low’ellville,  Ohio, 
which,  as  noted  in  these  columns  Jan.  18,  1913,  has  been 
practically  completed  by  the  Stone  &  Webster  Engineering 
Corporation.  The  new’  lines  are  also  connected  w’ith  the 


company  s  station  at  Youngstown,  Ohio.  They  run  north 
from  Youngstown  and  west  to  Girard,  Avon  Park  and  Niles; 
toward  the  east  to  Hubbard,  Masury,  Roseville  Park  and 
Sharon.  Between  Youngstown  and  Hubbard  this  line 
connects  with  the  northern  extension  from  East  Youngs¬ 
town.  The  East  Youngstown  line  runs  from  Lowellville. 
There  are  also  two  other  lines  running  from  the  Lowell¬ 
ville  station.  One  crosses  the  Mahoning  River  and  ex¬ 
tends  southward  to  Bessemer,  and  the  other  runs  along  the 
north  side  of  the  river  through  several  small  towns  to 
New  Castle,  Mahoningtown  and  New  Castle  Junction,  con¬ 
necting  at  the  last-named  place  with  the  transmission  sys¬ 
tem  of  the  Pennsylvania  Power  Company,  w’hich  was  ac¬ 
quired  by  the  Republic  company  last  March.  The  company 
is  expecting  to  secure  a  large  increase  in  its  power  load 
this  year  from  the  active  industrial  section  which  it  serves. 

Stone  &  Webster’s  1912  Statement. — The  combined  state¬ 
ment  of  the  electric-Vaiiway,  electric-lighting,  gas  and  water¬ 
power  companies  operated  under  the  management  of  the 
Stone  &  Webster  Management  .Association  for  the  year 
ended  Dec.  31.  \i)22,  shows  gross  earnings  of  $23,923,414.  as 
compared  with  $22,969,868  in  1911;  a  balance  available  for 
dividends  of  $3,533,360,  as  compared  with  $3,461,237,  and  a 
balance  for  reserves  and  depreciation  of  $1,836,240.  The 
total  disbursements  for  the  year  1912  for  interest  on  bonds 
and  notes  and  for  dividends  were  $7,774,342.  The  total  con¬ 
nected  lighting  load  of  the  various  properties  was  equiva¬ 
lent  to  2,136,^)60  i6-cp  lamps.  The  total  commercial  power 
load  w’as  approximately  137.400  hp.  The  totai  combined 
|)OW’er  station  rating  was  approximately  276.780  hp,  of  which 
1 10.200  hp  is  generated  by  w’ater-power.  The  total  gas  out¬ 
put  was  1.306,949.800  cu.  ft.  The  mileage  of  equivalent 
single  track  owned  was  1,224.8.  and  the  number  of  passen¬ 
gers  carried,  including  transfers,  318,203.000. 

Increase  in  Business  of  San  Diego  Company. — For  the 
year  ended  Jan.  31,  1913.  the  San  Diego  (Cal.)  Consolidated 
Gas  &  Electric  Company  reported  gross  earnings  of 
$1.0.^3.723,  compared  with  $771,840  (or  the  preceding  year 
I'he  net  earnings  w’ere  $323,661  and  $397,998  respectively. 
After  paying  interest  charges,  the  balance  on  Jan.  31  last 
was  $331,392.  The  business  of  this  company  is  grow’ing 
rapidly.  The  number  of  customers  served  with  electricity  on 
Jan.  31  last  was  14,762,  compared  with  10.307  the  year  be¬ 
fore.  This  is  an  increase  of  over  43  per  cent.  The  capital 
stock  of  the  San  Diego  Consolidated  Gas  &  Electric  Com¬ 
pany  is  owned  by  the  Standard  Gas  &  Electric  Company. 

American  Capital  in  Mexico. — .According  to  figures  com¬ 
piled  by  Consul  Letcher  at  Chihuahua.  Mexico.  .American 
investments  in  Mexico  represent  $1,037,770,000.  as  com¬ 
pared  with  $321,302,800  by  England.  $143,446,000  by  France 
and  $118,533,000  by  all  other  foreign  countries.  The  greater 
part  of  the  .American  capital  is  in  railway  and  mining  secur¬ 
ities.  In  the  public-utilitv  field  .American  capital  is  greatly 
exceeded  hy  that  of  other  countries.  .According  to  the 
consular  report,  in  Mexican  tramways,  power  and  electric 
lighting  plants.  .American  capital  aggregates  only  $760,000. 
as  compared  with  $8,000,000  in  English  capital,  $3,133,000 
in  Mexican  and  $273,000  of  other  countries. 

To  Sell  Aaron  Electric  Company,  of  Chicago. — Frank  M. 
McKey.  1047  First  National  Bank  Building.  Chicago,  as 
receiver,  has  given  notice  that  bids  w’ill  be  received  up  to 
9:30  a.  m.  on  Monday.  March  3.  on  the  proyierty  of  the 
.Aaron  Electric  Company,  of  Chicago.  This  property  con¬ 
sists  of  motors,  dynamos  and  materials,  machinery  and  fix¬ 
tures  used  by  the  company  in  its  business  of  manufacturing 
electrical  supplies  and  apparatus. 

Status  of  Louisville  Electric  Companies. — Practically  all 
of  the  stock  of  the  Louisville  Lighting  Company,  the  Louis¬ 
ville  Gas  Company,  the  Campbell  Electric  Company  and  the 
George  H.  Fetter  Lighting  &  Heating  Company  is  now 
owned  by  the  Mississippi  V’alley  Gas  &  Electric  Company, 
the  stock  of  which  is  owned  by  the  Standard  Gas  &  Elec¬ 
tric  Company. 

Ottawa  Light,  Heat  &  Power  Increases  Dividend. — .At 

the  annual  meetings  of  the  Ottawa  Light.  Heat  &  Power 
Company,  the  Ottawa  Electric  Company  and  the  Ottawa 
Gas  Company  on  Feb.  24,  the  first  named,  the  holding  com¬ 
pany.  authorized  an  increase  in ‘the  quarterly  dividend  from 
per  cent  to  2  per  cent.  .All  the  directors  were  re-elected. 
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Electric  Securities 


Q — Quarterly.  M — Monthly.  S — Semi-annually.  A — Annually. 


Security 


Outstanding 


LAST  QUO¬ 
TATION 


Adirondack  Electric  Power,  c.  ,  $9,500,000 
Adirondack  Elec.  Power,  pf. ..  I  2,500,000 

Amer.  Gas  &  Electric  ($50),  c..!  2 ,500,000 

Amer.  Gas  &  Electric  {$50),pf.;  1 ,537,500 


Amer.  Light  &  Traction,  c.  . 
Amer.  Light  &  Traction,  pf . 


10,395,400 

14,236,200 


Amer.  Power  &  Light,  c .  5,631, 400 

Amer.  Pwr.  &  Lt.,  6%  cum.  p{.|  5,631,400 

Amer.  Pwr.  &  Lt.,  opt.  warr.  . .  i  1 , 604,000 
Am.  Pwr.  &  Lt.,  6%  notes.  ’21 ,  L  199, 100 

Apiialachian  Power,  c . •.  .!  6,000,000 

Ap|)alachian  Power,  pf . j  2,180,000 

Arizona  Power,  c . 1  3,000,000 

Arizona  Power,  pf . |  850,000 

AshevilleL.  &  P.,  1st  s.  f.  5s,  ’42' 

Aug’ta-Aiken  R.&E. ,  s.f.  5s, '35 
Augusta-Aiken  Ry.  &  Elec.,c. 
Augusta-Aiken  Ry.  &  Elec.,pf 

Augusta  Ry.  &  El.,  1st  5s,  '40 

Central  Maine  Power,  1st  5s. . . 


Cities  Service,  c. . 
Cities  Service,  pf . 


Col’bus  R. Gas& El.,  1st  5s,  ’36 
Columbus  Ry.,  G.  &  Elec.,  c. . .  | 
Columbus  Ry.,  G.  &  Elec.,  pf . 


1,100,000 

2,588,000 

2,250,000 

1,500,000 

967,000 

2,502,000 

5,499,430 

10,195,360 

2,454,000 

2,000,000 

840,000 


Commonw.  Edison, cap.  stock  37,764,140 

Con.  Gas,  h^l.  &  Pr.  (Balt.),  4is  1 1 ,564,000 

Consum.  Pwr.  (Mich.),  5s,  ’36.  |  10,088,000 

Consum.  Pr.  (Minn.),  1st  5s,’29j  9,528,000 

Dallas  Elec.  Corp.,  5s,  ’22..  .  .j  3,659,000 

Denver  Gas  &  El.  Lt,,  c . ^  7,00 

Denver  Gas  &  El.  Lt.,  gen.  5s.  6,00 

Edi.  El.  Ill.,  Boston, cap.  stock  15,603,700 

Federal  Light  &  Traction,  c. ..  I  4,75 
Federal  Light  &  Traction,  pf. .  2,5C 

Fort  Worth  Pwr.  &  Lt.,  1st  5s.  1 , 5C 

Harwood  Electric,  5s,  '39 . |  1 ,0C 

Kansas  City  Rwy.  &  Lt.,  c. ..  .  9,5'1 

Kansas  City  Rwy.  &  Lt.,  pf  .. '  9,4( 

Kan.  City  R.  &  Lt  ,  1st  ref.  5s..  10,22 
Kan.  City  R.  iS: Lt., con.  6s, ’12.  5,4i 

Lincoln  Gas  &  Electric,  c . i  2,21 

Lincoln  Gas  &  Electric,  5s,  ’41  7‘ 

X  orthern  States  Power,  c . 1  5,975, 000 

Northern  States  Power,  pf .  .  .  .  |  8,386 , 700 


Pacific  Gas  &  Electric,  c . . 
Pacific  Gas  &  Electric,  pf . 


Philadelphia  Electric  ($25) .  .  . 

Portland  General  Electric,  5s.; 

Republic  Railway  &  Light,  c... 

Republic  Railway  &  Light, pf. 

St.  Joseph’s  R.,  L.,  H.  &  P.,  5s 

Seattle  Electric  Co.,con.5s,’29.j 

Southern  Calif .  Edison,  5s, ’39  I  10,043,000 

Southern  Power,  5s . 


Standard  Gas  &  Elec.  ($50) ,c. 
Standard  G.  &  Elec.  ($50),  pf. 

Tennessee  R.,  L.  &  Powr.,  c  . . . 
Tennessee  R.,  L.  &  Pwr.,  pf . .  . 

Tri-City  Railway  &  Light,  c . . . 
'Tri-City  Railway  &  Light,  pf. . 

Virginia  Railway  &  Power,  5s. 


Western  Power . 

Western  Power,  6%  cum.  pf.. 


5,000,000 


10,345,000 


Western  States  Gas  &  El.,  c .  . . ' 
Western  States  Gas  &  El.,  pf . . ' 
W.  Sta’sG.  &  E.,  lst&  r.  5s,  ’41 


Per  Cent 

Period  ( 

1 

Bid 
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! 

18 

20 

58 

60 
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0  > 
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86 
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0 
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89 
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96 

3 

0 
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31 

33 
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84 
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2i 
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15 
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0 

34 
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91 

93 
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88 
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Industrial  Securities 


Security 

Capital  Stock 
Listed 

DIVIDEND 

QUOTATION 

Per  Cent 

Period  Feb.  19 

Feb. 26 

$15,501,800 

.  3** 

21* 

14,105,500 

.  10* 

Qi4t 

Amalgamated  Copper . 

153,887,900 

li 

(j 

)  '  67i 

6H 

American  Tel.  &  Tel . 

335,001,000 

2 

f 

)  1324 

132 

Electric  Storage  Battery,  c. 

16,074,425 

1 

c 

;  5ii 

Sli 

General  Electric . 

I  101,203,500 

2 

c 

)  139 

137i 

Mackay  (^.,  c . 

!  41,380,400 

li 

1 

J  86i* 

83* 

Mackay  Cos.,  pf . 

1  50,000,000 

1 

{ 

5  67! 

67i* 

Western  Union  Tel . 

99,745,400 

} 

i 

)  684 

68 

Westinghouse,  E.  &  M.,  c. . . 

1  33,821,200 

1 

i 

}  1  70 

694 

Westinghouse,  E.  &  M.,  pf . . 

3,998,700 

11 

5  117* 

117* 

♦Last  price  quote«l. 


IfEW  YORK  METAL  MARKET  PRICES 


Copper: 

Mandard,  spot  . 

London,  standard,  spot 

Prime  Lake . 

Electrolytic  . 

Casting  . 

Copper  wire,  base . . 

Lead  ' . 

Nickel  . . 

Sheet  zinc,  f.o.b.  smelter, 

Spelter,  spot  . 

Tin,  spot  . 

.Muminum : 

Prompt  delivery  . 

Future  . 


, - Feb.  18 - , 

Bid.  -Asked. 


14.00  . 

£  s  d 

64  0  0 

15.00  to  15.12^^ 
14.875^ 

14.75 


16.25 

4.35 


40.00  to  45.00 

8.50 

6.50 
48.50 


, - Feb.  25 - 

Bid.  Asked. 

14.07Vi  . 

£  s  d 
64  0  0 

14.75  to  14.85 
14.70  to  14.80 
14.60  to  14.65 
16.25 
4.35 

40.00  to  45.00 
9.00 
6.37  y2 
47.75 


26.50  to  26.00  25.50  to  26.00 

26.50  to  26.00  25.50  to  26.00 


OLD  METALS 


Heavy  copper  and  wire .  13.375^ 

Brass,  heavy  .  8.75 

Brass,  light  . .' .  7.75 

Lead,  heavy  .  4.15 

Zinc,  scrap .  5.3754 


13.3754 

8.75 

7.75 
4.15 
5.3754 


COPPER  EXPORTS  IX  FEBRUARY 

Total  tors  to  Feb.  26 . 


24,047 


Personal 


Mr.  Holt  Daniels  has  become  assistant  general  manager 
of  the  Danville  Light,  Power  &  Traction  Company.  Dan¬ 
ville,  Ky. 

Mr.  A.  T.  Appleton  has  resigned  his  position  as  superin¬ 
tendent  of  the  Dublin  Electric  Company,  of  Dublin,  N.  H., 
to  go  to  Weymouth.  Mass. 

Mr.  W.  G  Seeley,  formerly  treasurer  of  the  Essex  Light 
&  Power  Company  of  Essex.  Conn.,  has  been  appointed 
vice-president  of  the  company. 

Dr.  Edward  B.  Rosa,  physicist  of  the  Bureau  of  Standards, 
Washington.  D.  C..  has  been  elected  a  member  of  the 
council  of  the  Erench  Physical  Society. 

Mr.  James  G.  Biddle,  of  Philadelphia,  well  known  as  a 
manufacturer  of  electrical  measuring  instruments,  has  re¬ 
turned  from  an  important  trip  to  England  and  Germany. 

Prof.  H.  E.  Clifford  of  Harvard  University  will  go  to 
.Annapolis  for  the  second  half-year  to  organize  courses  in 
graduate  study  in  electrical  engineering  at  the  Naval  Acad¬ 
emy. 

Mr.  Austin  A.  Cushing,  manager  and  contract  agent  of 
the  Manchester  (Mass.)  Electric  Company,  resigns  his 
position  March  i  to  join  the  staff  of  the  Bay  State  Railroad 
Company  at  Boston. 

Mr.  Arthur  Lovering  has  been  appointed  local  manager 
and  contract  agent  for  the  Manchester  Electric  Company, 
of  Manchester.  Mass.  Mr.  Lovering  was  formerly  con¬ 
nected  with  the  Bay  State  Street  Railroad,  of  Boston. 

Mr.  Benjamin  Jerome,  who  with  Mr.  Albert  P.  Ball  re¬ 
cently  formed  the  engineering  firm  of  Ball  &  Jerome  at 
Grand  Rapids,  Mich.,  was  formerly  associated  with  the 
Cadillac  Motor  Car  Company  of  Detroit,  Mich.,  the  Michi¬ 
gan  Power  Company  of  Lansing,  Mich.,  and  the  Peerless 
Motor  Car  Company  of  Cleveland,  Ohio. 
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Mr.  J.  M.  Fried,  formerly  connected  with  the  Milford 
(Mass.)  Electric  Light  &  Power  Company,  has  been  ap¬ 
pointed  commercial  agent  of  the  Northumberland  County 
Gas  &  Electric  Company  with  headquarters  at  Sunbury,  Pa. 

Mr.  W.  R.  Molinard,  manager  of  the  Oklahoma  Gas  & 
Electric  Company,  of  Oklahoma  City,  has  accepted  an  ap¬ 
pointment  as  lecturer  at  the  University  of  Oklahoma  at 
Norman,  Okla.  He  will  address  the  senior  class  in  elec¬ 
trical  engineering. 

Mr.  C.  O.  Bailey,  who  has  been  assistant  purchasing  agent, 
has  been  made  purchasing  agent  of  the  Mahoning  & 
Shenango  Kailway  &  Light  Company,  Youngstown,  Ohio, 
to  succeed  Mr,  P.  C.  Kaercher,  who  has  been  promoted  to 
the  power  sales  department. 

Mr.  C.  A.  Stacy,  formerly  engineer  of  the  Virginia- 
Western  Electric  Company,  Clifton  #  Forge,  Va.,  has  ac¬ 
cepted  a  similar  position  with  the  Charlottesville  &  Albe¬ 
marle  Railway  Company  at  Charlottesville,  Va.  He  will  be 
in  charge  of  the  rebuilding  work  on  the  plant,  which  was 
recently  destroyed  by  a  flywheel  explosion. 

Mr.  Bion  J.  Arnold,  chairman  of  the  Board  of  Supervising 
Engineers.  Chicago  Traction,  has  been  called  in  as  an  ad¬ 
viser  by  the  sub-committee  of  the  local  transportation  com¬ 
mittee  of  the  Chicago  City  Council,  which  is  trying  to  out¬ 
line  a  tentative  ordinance  for  the  merger  of  all  the  street 
and  elevated  railway  companies  of  Chicago. 

Mr.  Hugo  Wurdack,  president  of  the  Light  &  Develop¬ 
ment  Company  of  St.  Louis,  it  was  announced  would  ad¬ 
dress  the  Jovian  Chapter  of  the  St.  Louis  League  of  Elec¬ 
trical  Interests  Feb.  25,  on  the  subject  of  “Engineering 
Problems  Connected  with  Lighting  and  Motor-Service  Dis¬ 
tribution  of  Several  Companies  Under  the  Same  Manage¬ 
ment.” 

Mr.  W.  W.  Briggs  has  been  appointed  assistant  to  Mr. 
Mortimer  Fleishhacker,  general  manager  of  the  Great 
Western  Power  Company,  of  San  Francisco,  Cal.,  and  will 
have  charge  of  the  sales  and  commercial  work  of  the  com¬ 
pany.  Mr.  Briggs  was  formerly  manager  of  the  San  Fran¬ 
cisco  office  of  the  Westinghouse  Electric  &  Manufacturing 
Company. 

Mr.  W.  L.  Abbott,  chief  operating  engineer  of  the  Com¬ 
monwealth  Edison  Company,  was  one  of  the  speakers  at 
the  dedication  of  Lincoln  Hall  at  the  University  of  Illinois 
on  Lincoln’s  Birthday.  The  new  building,  which  is  said 
to  have  cost  $250,000,  is  devoted  to  the  study  of  the  hu¬ 
manities.  Mr.  Abbott  is  president  of  the  board  of  trustees 
of  the  university. 

Mr.  D.  C.  Green,  manager  of  the  Oregon  Power  Company, 
Marshfield,  Ore.,  was  by  unanimous  vote  elected  president 
of  the  Marshfield  Chamber  of  Commerce  at  its  February 
meeting.  Mr.  Green  is  a  graduate  of  the  1908  class  of 
Purdue  University,  and  during  the  last  four  years  has  been 
associated  with  the  Byllesby  interests,  which  control  the 
( )regon  property. 

Mr.  J.  H.  Pieper  has  been  appointed  illuminating  and 
electric-vehicle  engineer  for  the  Southern  California  Edison 
Company.  Los  Angeles.  In  addition  to  his  duties  of  giving 
expert  advice  on  lighting  and  battery  matters.  Mr.  Pieper 
will  arrange  a  course  of  lectures  to  be  given  before  the 
various  district  office  staffs  of  the  system.  Business  men 
will  be  invited  to  attend  these  lectures. 

Mr.  Albert  P.  Ball,  who  has  acted  as  electrical  engineer 
for  the  Couple-Gear  Freight  Wheel  Company,  of  Grand 
Rapids.  Mich.,  has  opened  an  engineering  office  at  Grand 
Rapids  with  Mr.  Benjamin  Jerome.  Mr.  Ball  was  formerly 
connected  with  the  Muralt  Engineering  Company,  New 
York;  the  Westinghouse  Electric  &  Manufacturing  Com¬ 
pany,  Pittsburgh,  Pa.,  and  the  United  States  Reclamation 
Service  projects  in  Arizona. 

Mr.  Harold  G.  Payne  has  become  associated  with  Mr.  N. 
J.  Neall,  of  Boston,  as  assistant  in  consulting  electrical 
engineering  and  the  management  of  electrical  utilities.  Mr. 
Payne,  who  is  a  graduate  of  the  University  of  Minnesota, 
was  for  several  years  connected  with  the  Stone  &  Webster 
organization  at  Minneapolis  and  elsewhere.  For  the  last 
four  years  he  has  been  a  member  of  the  engineering  staff  of 
D.  C.  &  William  B.  Jackson  and  has  been  engaged  in  elec¬ 
trical  and  allied  engineering  in  Boston  and  Chicago. 


Mr.  Henry  F.  Griffin  has  been  appointed  advertising  man¬ 
ager  for  the  Crocker-Wheeler  Company,  Ampere,  N.  Y. 
Like  his  predecessor,  Mr.  Roy  Mason,  he  has  had  a  broad 
newspaper  and  advertising  experience.  He  comes  to  his 
new  position  fr6m  the  copy  service  department  of  Collier’s 
Weekly,  prior  to  which  connection  he  was  for  three  years 
the  telegraph  editor  of  the  New  York  Evening  Sun.  Mr. 
Griffin  is  a  native  of  Buffalo,  N.  Y.,  and  was  graduated 
from  Yale  in  1903  with  the  degree  of  bachelor  of  arts. 

Mr.  E.  C.  Bradley,  vice-president  and  general  manager  of 
the  Pacific  Telephone  &  Telegraph  Company,  has  an¬ 
nounced  his  intention  of  resigning  from  active  work  March 
5,  after  forty  years’  service  in  the  telegraph  and  telephone 
fields.  Mr.  Bradley  started  as  a  telegraph  operator  and  in 
time  became  third  vice-president  of  the  Postal  Telegraph 
Company.  Later  he  was  associated  with  the  .\merican 
Telephone  &  Telegraph  Company  in  Boston  and  New 
York,  and  he  came  to  the  Pacific  Telephone  &  Telegraph 
Company  after  the  San  Francisco  fire. 

Mr.  Leonard  S.  Small,  of  Fairhaven,  Vt.,  who  has  been 
contract  agent  of  the  Rutland  Railway,  Light  &  Power 
Company,  Rutland,  Vt.,  for  three  and  a  half  years  past,  has 
resigned  to  become  manager  of  the  Tyler  Electric  Com¬ 
pany,  Tyler,  Tex.  This  is  one  of  the  large  number  of  sub¬ 
sidiary  companies  owned  by  the  Texas  Power  &  Light 
Company  of  Dallas.  Mr.  Smith’s  resignation  became  effec¬ 
tive  Feb.  26.  Prior  to  his  connection  with  the  Rutland 
Railway,  Light  &  Power  Company  he  was  associated  with 
the  Rutland  Manufacturing  Company  and  with  Ford  & 
Johnson. 

Mr.  Ralph  H.  Rice,  of  the  Board  of  Supervising  Engi¬ 
neers,  Chicago  Traction,  has  been  appointed  assistant  to  Mr. 
George  Weston,  engineer  to  the  board.  Mr.  Rice  has  been 
in  charge  of  the  engineering  for  power  generation  and 
transmission  and  electrical  distribution,  but  will  now  have 
charge  of  all  engineering  work.  Mr.  Rice,  who  is  a  gradu¬ 
ate  of  the  Armour  Institute  of  Technology,  was  made  as¬ 
sistant  engineer  of  electrical  distribution  in  1907.  .A.fter 
the  resignation  of  Mr.  Edward  N.  Lake,  now  of  Boston, 
he  was  made  division  engineer,  and  when  the  division  or¬ 
ganization  was  dropped  he  took  on  added  duties.  Mr.  Rice 
is  chairman  of  the  Chicago  Section  of  the  American  Insti¬ 
tute  of  Electrical  Engineers. 

Mr.  W.  R.  Thompson,  of  Chicago,  recently  promoted 
to  be  manager  of  engineering  and  construction  for  H.  M. 
Byllesby  &  Company,  was  graduated  from  the  Pennsyl¬ 
vania  State  College  in  1897. 
For  several  years  he  was  con¬ 
nected  with  J.  G.  White  & 
Company,  of  New  York,  en¬ 
gaged  in  electrical'engineer- 
ing  work,  and  later  he  was 
associated  with  the  engineer¬ 
ing  department  of  J.  G.  White 
&  Company,  Ltd.,  of  Lon¬ 
don.  In  1903  Mr.  Thompson 
accepted  a  position  with  the 
British  Westinghouse  Elec¬ 
tric  &  Manufacturing  Com¬ 
pany,  and  in  this  employment 
he  had  much  to  do  with  prob¬ 
lems  of  power-house  design 
and  heavy  steam-railroad  elec¬ 
trification.  Mr.  Thompson  rc- 
w.  R.  THOMPSON  turned  to  the  United  States 

in  1906  and  was  again  em¬ 
ployed  by  J.  G.  White  &  Company,  being  engaged  on  the 
investigation  of  special  technical  subjects.  In  1908  he  was 
employed  as  assistant  electrical  engineer  by  the  Public 
Service  Commission,  First  District,  New  York.  A  year 
later  he  was  appointed  acting  electrical  engineer  of  this 
commission.  He  resigned  from  this  position  to  affiliate 
himself  with  H.  M.  Byllesby  &  Company  of  Chicago,  be¬ 
coming  assistant  chief  engineer.  His  appointment  as  man¬ 
ager  of  engineering  and  construction  of  this  company  was 
dated  Jan.  i,  1913.  The  work  under  his  direction  is  of  a 
widely  varying  nature.  In  addition  to  an  extensive  consult¬ 
ing  engineering  practice  it  relates  to  the  operation  of 
various  classes  of  utilities.  Mr.  Thompson  is  a  member  of 
the  .^merican  Institute  of  Electrical  Engineers. 
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BIRMINGHAM,  ALA. — The  Birmingham  Hy.,  Lt.  &  Pwr.  Co.  has 
applied  to  the  Board  of  Revenue  for  a  franchise  to  construct  and  operate 
a  railway  along  the  county  road  to  Lewisburg,  a  distance  of  3  miles. 
The  cost  of  the  line  is  estimated  at  $125,000. 

BIRMINGHAM,  ALA. — Louis  V’.  Clark  is  contemplating  the  installa¬ 
tion  of  an  electric-light  and  heating  plant  in  connection  with  an  apart¬ 
ment  house  and  store  building.  The  cost  of  the  building  is  estimated  at 
$50,000.  H.  B.  Wheelock,  of  Birmingham,  is  architect. 

SCOTTSBORO,  ALA. — A  franchise  has  recently  been  granted  for  the 
installation  of  an  electric-light  plant  here. 

TUSCALOOSA,  ALA. — The  Tuscaloosa  Ice  &  Lt.  Co.  has  been  re¬ 
organized  and  the  capital  stock  increased  from  $50,000  to  $100,000.  The 
company  will  issue  $250,000  in  bonds  to  retire  outstanding  bonds  and 
to  provide  for  improvements  and  extension  of  properties.  M.  P.  Jenii- 
son  is  president  and  A.  M.  McGehee  general  manager. 

GLOBE,  ARIZ. — The  United  States  government  surveyors  are  locating 
a  route  for  an  electric  transmission  line  to  run  from  the  hydroelectric 
plant  at  the  Roosevelt  Dam  to  Superior.  The  proposed  line  will  supply 
electricity  for  a  number  of  mines  and  other  industries. 

BOG  SPRINGS,  ARK. — Preparations  are  being  made  by  J.  M.  Johnson, 
of  Ashdown,  A.  Dulaney  and  others  for  the  erection  of  a  hotel  and  sana¬ 
torium  at  Bog  Springs.  The  plans  provide  for  installation  of  an  electric- 
light  plant  and  water-works  system.  The  total  cost  is  estimated  at  from 
$50,000  to  $60,000. 

CAMDEN,  ARK. — The  Camden  Pwr.  Co.  is  planning  the  erection  of 
a  new  building,  feeder  lines  and  to  remodel  all  the  lines  throughout  the 
city  within  the  next  three  months.  The  company  also  expects  to  pur¬ 
chase  within  the  next  three  months  one  100-hp  boiler,  steel  casings,  a 
56-in.  by  100-ft.  stack,  one  300-kva  alternating-current  generator  and 
engine  directly  connected,  three  pumps  directly  connected  to  alternating- 
current  motors,  one  switchboard  panel,  complete  with  instruments,  for 
300-kva  generator;  70  35-ft.  poles  with  7-in.  tops,  100  30-ft.  poles  with 
6-in.  tops,  and  3000  lb.  No.  00  weather-proof  wire  and  insulators.  The 
Camden  Pwr.  Co.  has  purchased  the  property  of  the  Camden  Wtr.  Co. 
and  will  rebuild  the  water  plant  as  well  as  move  the  power  plant  to  the 
property  of  the  water  company.  E.  T.  Reynolds  is  manager. 

SULPHUR  SPRINGS,  ARK. — Contracts  for  construction  of  the  pro¬ 
posed  municipal  electric-light  plant  will  be  called  for  in  about  30  days. 
•Mbert  C.  Moore,  of  Joplin,  Mo.,  is  engineer  in  charge. 

COI,US.^,  CAL. — The  Board  of  Supervisors  of  Colusa  County  has 
granted  the  Oro  El.  Corpn.,  of  Oroville,  a  50-year  franchise  to  erect 
and  maintain  electric  transmission  lines  on  the  streets  and  highways  of 
the  county.  Work  on  the  proposed  line  must  begin  within  four  months. 

LOS  ANGELES,  C.\L, — Bids  will  be  received  by  the  Board  of  Educa¬ 
tion  for  furnishing  and  installing  electric-light  fixtures  in  seven  school 
buildings  in  accordance  with  specifications  which  are  on  file  with  the 
secretary  of  the  board,  730  Security  Building.  William  A.  Sheldon  is 
secretary. 

LOS  ANGELES,  CAL. — Bids  will  be  received  by  the  Board  of  Public 
Works  until  March  7  for  furnishing  the  city  with  miscellaneous  elec¬ 
trical  material,  consisting  of  lead-covered  cable  and  terminals,  copper 
tubings  and  fittings,  bus  supports  and  disconnecting  switches,  in  accord¬ 
ance  with  specifications  No.  P  32,  which  may  be  obtained  at  the  Aqueduct 
Bureau,  1116  Central  Building,  Los  .\ngeles. 

OCE.XNSIDE,  CAL. — Preparations  are  being  made  by  the  Oceanside 
El.  &  Gas  Co.  to  erect  7J4  miles  of  three-phase,  6600-volt  transmission 
line,  contract  for  which  will  be  awarded  at  once.  The  equipment  of  the 
power  plant  includes  Atlas  boilers,  12-in.  by  36-in.  Corliss  and  12-in.  by 
14-in.  Atlas  engines,  50-kw  and  75-kw,  two-phase,  60-cycle,  2200-volt 
Westinghouse  generators.  E.  V.  Grille  is  engineer  in  charge  of  the 
work. 

P.AS.XDENA,  CAL. — The  city  of  Pasadena  has  made  formal  applica¬ 
tion  to  the  Los  Angeles  Public  Service  Commission  for  estimates  upon 
2000  hp  to  be  furnished  by  the  Los  Angeles-Owens  River  aqueduct 
C.  W.  Koiner  is  general  manager  and  chief  engineer  of  the  municipal 
electric  plant. 

SAN  FRANCISCO,  CAL. — The  Great  Western  Pwr.  Co.  is  planning 
to  install  two  complete  generating  units  at  the  Big  Ben  plant  on  the 
I'eather  River,  20  miles  from  Oroville.  Mortimer  Fleischer  is  president 
of  the  company. 

SAWTELLE,  CAL. — Bids  will  be  received  until  March  10  by  Major 
E.  W.  Moore,  treasurer,  for  furnishing  and  installing  an  electric  eleva¬ 
tor  at  the  Soldiers’  Home  at  Sawtelle. 

SELMA,  CAL. — Bids  will  be  received  by  the  Board  of  Trustees  for 
the  installation  of  an  automatic  fire-alarm  system. 

STOCKTON,  CAL — The  Oro  El.  Corpn.,  of  Oroville,  has  awarded  a 
contract  to  C.  C.  Moore  &  Co.,  of  San  Francisco,  for  the  construction  of 
a  steam  power  plant  near  Stockton  as  an  auxiliary  to  its  extensive 
hydroelectric  system.  The  initial  installation  will  provide  for  1000  hp; 
provision  will  be  made  for  installation  of  larger  units  as  needed. 

TRINIDAD,  COL — Steve  Patrick,  Louis  Tarbino  and  S.  Fells  are  in¬ 
terested  in  a  project  to  erect  an  electric-light  plant  on  the  site  now 
occupied  by  the  Central  Park.  The  proposed  plant  will  cost  about 


$600,000  and  will  supply  electricity  for  lamps  and  motors  in  the  neigh¬ 
boring  towns. 

WASHINGTON,  D.  C. — Bids  will  be  received  at  the  office  of  the  chief 
signal  officer,  War  Department,  Washington,  D.  C.,  until  March  5,  under 
proposal  640,  for  furnishing  350  spools  buzzer  wire,  ^  mile  per  spool, 
10,000  ft.  single  bridle  wire  No.  16,  10,000  ft.  twisted-pair  bridle  wire, 
25,000  ft.  outside  distributing  wire,  300  spools  buzzer  wire,  single  Insulated; 
75,000  ft.  inside  twisted-pair  wire,  20,000  ft.  type  251,  one-pair  rubber-in¬ 
sulated,  lead-sheathed,  galvanized  flexible-steel  armor  cable,  and  5000  ft. 
rubber-covered  and  braided  single  wire.  Further  information  may  be  had 
upon  application  to  Captain  W.  L.  Clarke,  disbursing  officer. 

WASHINGTON,  D.  C. — Proposals  will  be  received  at  the  office  of  the 
chief  signal  officer.  War  Department,  Washington,  D.  C.,  until  March  7, 
under  proposal  641,  for  furnishing  100  buzzers,  100  strap  keys,  21  pliers, 
100  spiral  springs  for  relays,  100  do  for  telegraph  sounders,  20  terminals, 
400  lb.  rubber  tape,  750  pounds  friction  tape,  150  tubular  fuses,  75  ex¬ 
tension  bells,  12  terminal  strips,  10-pair,  and  12  do,  20-pair,  250  bridle 
rings,  500  lb.  bluestone,  50  fuse  clips,  100  standard  do,  20  lb.  compound, 
150  w.e.  No.  24  fuses,  12  plugs,  40,000  paper  sleeves,  200  choke  cells, 
250  heat  coils,  24  signal  line  coils,  100  tubular  fuses  and  25  w.e.  signals 
Further  information  may  be  secured  upon  application  to  Captain  W.  L 
Clarke,  disbursing  officer. 

WASHINGTON,  D.  C. — In  the  sundry  civil  appropriation  bill  report 
to  the  House  of  Representatives  Feb.  17  there  is  a  provision  authorizing 
the  Secretary  of  the  Treasury  to  have  constructed  in  Washington,  under 
the  direction  of  the  supervising  architect  of  the  treasury,  a  central  heat¬ 
ing,  lighting  and  power  plant  to  furnish  light,  heat  and  power  for  various 
government  buildings  in  the  immediate  vicinity  of  the  plant.  The  total 
cost  of  the  plant,  including  buildings,  equipment,  ducts,  tunnels,  etc.,  is 
not  to  exceed  $1,494,104.  The  provision  also  authorizes  the  Secretary  of 
the  Treasury  to  enter  into  contracts  to  the  full  limit  of  the  cost.  It  also 
gives  authority  for  making  a  cross-connection  between  the  proposed  new 
plant  and  the  Capitol  plant  so  that  either  plant  may  supply  electricity 
to  the  other  in  case  of  breakdown  or  any  emergency.  The  sum  of  $150,000 
is  appropriated  for  the  commencement  of  the  plant. 

T.-\MP.\,  FL.‘\. — The  cC'pital  stock  of  the  Tampa  El.  Co.  has  been  in¬ 
creased  from  $1,870,000  to  $2,244,000.  The  company  contemplates  im¬ 
provements  to  its  plant  and-. » ill  consolidate  with  the  Tampa  &  Sulphur 
Springs  Trac.  Co. 

F.MRBURN,  G.\. — The  Fait  burn  &  .Atlanta  Ry.  &  El.  Co.  will  equip 
the  railroad  from  Fairburn  to  College  Park,  a  distance  of  11  miles,  for 
electrical  operation.  The  contract  has  been  awarded  to  J.  B.  McCrar/  & 
Co.,  of  Atlanta,  Ga.  The  work  will  include  the  installation  of  a  200-kw 
to  300-kw  rotary  converter,  11  miles  of  00  feeder  pole-line  construction, 
7}4  miles  of  4-0  feeder  wire  and  thirty  40-passenger  double-truck  pas¬ 
senger  cars,  all  equipped.  Material  and  machinery  to  be  purchased  im¬ 
mediately. 

JONESBORO,  G.\. — Bids  will  be  received  by  E.  W.  Hutchinson,  chair¬ 
man  of  electric  light  committee,  until  March  6,  for  electric  equipment  as 
follows:  Schedule  (1) — chestnut  pdles;  (2) — cross-arms,  insulators,  pins 
and  brackets,  break-arms,  etc.;  (3) — guy  anchors,  thimbles,  guy  cable,  lag 
screws,  carriage  bolts,  washers,  pole  steps,  etc.;  (4) — insulated  wire;  (5) — 
transformers,  switchboards,  lightning  arresters,  choke  coils,  disconnecting 
switches,  wattmeters,  brackets,  incandescent  lamps,  etc. 

ROCHELLE,  GA. — The  establishment  of  a  combined  electric-light  and 
water-works  system  in  the  near  future  is  contemplated  by  local  busi¬ 
ness  men  and  citizens  of  Rochelle. 

PEARL  HARBOR,  H.  T.— Sealed  proposals  will  be  received  at  the 
Bureau  of  Yards  and  Docks,  Navy  Department,  Washington,  D.  C.,  until 
March  22,  for  furnishing  one  200-kw  motor-generator  set  and  switch¬ 
board  accessories  at  the  naval  station.  Pearl  Harbor,  H.  T.  Specifica¬ 
tions  may  be  obtained  on  application  to  the  bureau.  H.  R.  Stanford  is 
chief  of  bureau.  The  cost  of  the  work  is  estimated  at  $6,800. 

.ASHTON,  IDAHO. — Application  has  been  made  to  the  Council  for  a 
fianchise  to  supply  electricity  in  Ashton  by  N.  M.  Holm,  engineer,  of 
Idaho  Falls.  Mr.  Holm  proposes  to  build  a  large  hydroelectric  power 
plant  on  the  Snake  River,  about  3  miles  from  here,  where  it  is  estimated 
that  5000  hp  can  be  developed.  The  proposed  plant  will  supply  electricity 
in  St.  Anthony  as  well  as  in  this  district. 

NEZPERCE,  IDAHO.— The  Grangeville  El.  Lt.  &  Pwr.  Co.,  of  Orange¬ 
ville,  has  filed  articles  of  incorporation  in  this  county  with  a  view  of 
extending  its  system  to  Nezperce. 

ARMINGTON,  ILL. — At  an  election  held  recently  the  proposition  to 
estatdish  an  electric-light  plant  in  Armington  was  carried. 

BELLEVILLE,  ILL — The  Belleville  Centennial  Association  is. con¬ 
templating  the  installation  of  ornamental  lamps  in  the  public  square. 

CHAMP.AIGN,  ILL. — The  Danville,  Urbana  &  Champaign  Ry  Co.  has 
applied  to  the  City  Council  for  a  franchise  to  build  a  track  on  Walnut, 
Bailey  and  Market  Streets  and  University  Avenue. 

CHANDLERVILLE,  ILL. — The  company  which  controls  the  electric- 
light  plant  at  Macomb  is  negotiating  for  the  purchase  of  the  municipal 
electric-light  plant  in  Chandlerville. 

CHICAGO,  ILL — AV’ithin  two  months  107  electric-arc  lamps  will  be 
erected  in  Dearborn  Street,  from  Lake  to  Polk  Street.  The  new  lamps 
are  to  be  installed  at  the  request  of  the  Dearborn  Street  Improvement 
.A.s.sociation,  which  has  agreed  to  pay  for  the  installation  and  maintenance 
of  87  lamps.  The  lamps  are  to  be  attached  to  trolley  poles.  The  Clark 
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Street  Improvement  .Association  is  now  making  arrangements  for  addi¬ 
tional  lamps.  According  to  City  Electrician  Ray  this  system  will  extend 
to  other  I..oop'  streets. 

CIIIC.AGO,  ILL. — Scaled  proposals  will  be  received  by  John  McGillen, 
clerk,  Sanitary  District  of  Chicago,  1500-76  West  Monroe  Street,  Chi¬ 
cago,  until  March  13  for  furnishing  electrical  apparatus  and  supplies  as 
follows:  Division  A — cast-iron  post  heads  with  reactance  coils  and  equip¬ 
ment  ;  15 — cast-iron  post  heads  with  series  receptacles  and  equipment; 

C — lamp  globes;  1) — arc-lamp  counterweights;  E — pole  doors  and  pulleys; 

1' — manholes,  frames  and  covers;  G — pole  tops;  H — pole  bases;  I — 
ornamental  pole  bases;  J — arc-lamp  windlasses;  K — tubular  steel  poles; 

L — underground  conduit;  M — single-conductor  armored  cable;  X — 
single-conductor  lead-covered  cable;  O — paper-insulated,  lead-covered 
cable;  P — 12,000-volt  multiple-conductor,  varnished-cloth-insulated,  lead- 
covered  cable;  Q — series  tungsten  lamps;  R — 4-amp  air-cooled  regulators. 
.Ml  bids  must  be  made  upon  blank  forms  of  proposal  furnished  by  the 
Sanitary  l>istrict  of  Chicago.  Specifications  and  plans  may  be  obtained 
upon  application  to  the  above  office.  Thomas  A.  Smyth  is  president  of 
board  of  trustees  of  Sanitary  District  of  Chicago. 

GR.ANITE  CITY,  ILL. — Property  owners  on  Ninth  Street  have  filed 
a  petition  with  the  City  Council  asking  for  the  installation  of  ornamen¬ 
tal  street  lamps  on  nine  blocks,  the  projterty  owners  to  pay  for  the  in¬ 
stallation  of  lamps  and  the  city  to  maintain  same. 

MEREDOSIA,  ILL. — The  City  Council  has  awarded  the  Central 
Illinois  Pub.  Ser.  Co.  a  contract  for  lighting  the  streets  of  the  city  for 
a  period  of  ten  years.  The  contract  provides  for  40  tungsten  incan¬ 
descent  lamps  of  40  cp  at  $16  each  per  year.  The  company  has  also 
been  granted  a  50-ycar  franchise  by  the  Council. 

MON.MOUTH,  ILL, — The  merchants  on  West  First  .Avenue  are  con¬ 
templating  the  installation  of  ornamental  street  lamps. 

omJ.AWK.A,  ILL. — The  Walsh  Brothers  interests,  which  control  the 
Rock  Island  Southern  Interurban  Railway,  are  said  to  be  negotiating 
for  the  purchase  of  the  local  municipal  electric-light  plant. 

PALMER,  ILI..— The  Hillsboro  El.  Lt.  &  Pwr.  Co.,  of  Hillsboro,  is 
contemplating  the  erection  of  a  transmission  line  to  Palmer. 

PROPHETSTOWN,  ILL. — The  local  office  of  the  Illinois  Northern 
Utilities  Co.  has  been  instructed  to  secure  the  right-of-way  for  a  trans¬ 
mission  line  from  Prophetstown  to  Genesee. 

RAYMOND,  ILL.— The  Hillsboro  El.  Lt.  &  Pwr.  Co.,  of  Hillsboro,  has 
been  awarded  a  ten-year  contract  for  lighting  the  streets  of  the  village. 
The  street-lighting  system  will  probably  be  changed  to  tungsten  lamps. 

RIVERSIDE,  ILL. — The"  village  of  Riverside  has  accepted  the  report 
of  Dabney  11.  Maury,  consulting  engineer,  Monadnock  Building,  Chicago, 
and  has  authorized  plans  and  specifications  be  prepared  for  the  construc¬ 
tion  of  a  new  water-works  plant.  The  equipment  will  consist  of  two 
electrically  driven  reciprocating  deep-well  pumps,  two  centrifugal  fire 
pumps,  two  centrifugal  or  triplex  service  pumps,  one  elevated  steel  tank 
of  150,000  gal.  capacity.  .A  new  pumping  station  will  be  erected.  .All 
machinery  will  be  automatically  controlled.  The  cost  of  the  work  is 
estimated  at  about  $42,000.  • 

WOODRIVER,  ILL. — The  Madison  County  Lt.  &  Pwr.  Co.,  of  Granite 
City,  has  been  awarded  a  contract  to  furnish  electricity  to  operate 
machinery  at  the  refineries  of  the  Standard  Oil  Co. 

CENTERVILLE,  IND. — The  Board  of  Town  Trustees  has  decided  to 
call  an  election  on  March  15  to  vote  on  the  proposition  to  issue  bonds 
for  the  installation  of  an  electric-light  system.  Electricity  for  operating 
the  proposed  plant  will  be  purchased.  The  cost  of  the  system  is  esti¬ 
mated  at  $6,000. 

CL.AYTON,  IND. — The  citizens  have  voted  to  install  an  electric-light 
system  here.  Electricity  for  operating  the  system  will  be  furnished  by 
the  Terre  Haute,  Indianapolis  &  Eastern  Trac.  Co. 

FORT  W.AYNE,  IND. — .A  hydrolcctric  plant  to  furnish  electricity  to 
maintain  800  incandescent  lamps  to  illuminate  Foster  Park,  after  it  has 
been  improved,  and  the  driveway  leading  to  it,  has  been  suggested  by 
.A.  W.  Grosvenor,  engineer,  employed  to  prepare  plans  for  the  dam  that 
will  be  built  300  ft.  south  of  No.  3  pumping  station.  The  cost  of  the 
)ilunt  is  estimated  at  about  $5,100. 

G.ARY,  IND. — The  Gary  Lt.,  lit.  &  Wtr.  Co.  has  notified  the  Secre¬ 
tary  of  State  of  an  increase  in  capital  stock  from  $100,000  to  $1,250,000. 

M.ARTINSVILLE,  IND. — The  City  Council  has  granted  a  franchise 
to  Charles  J.  and  Edgar  A’.  Mitchell  to  operate  an  electric  light  and 
power  plant  and  a  hot-water  steam-heating  system  in  Martinsville.  .A 
company  will  l)e  organized  under  the  name  of  the  Citizens’  Lt.,  Ht.  & 
Pwr.  Co.  to  operate  the  plant. 

MULBERRA’,  IND. — The  Mulberry  Lt.  &  Pwr.  Co.,  recently  organ¬ 
ized,  'will  supply  electricity  in  Mulberry.  Energy  for  operating  the  sys¬ 
tem  will  be  purchased  from  the  Terre  Haute,  Indianapolis  and  Eastern 
Trac.  Co.  The  equipment  will  include  General  Electric  switchboard 
equipment  for  alternating  current,  Kuhlman  El.  Co.  (Elkhart)  trans¬ 
formers,  meters  and  Mazda  “sunbeam”  lamps.  .About  4  miles  of  wire  will 
be  used  and  cedar  poles.  No  contracts  will  be  awarded  for  construction. 
O.  T.  Hancock,  of  Marion,  Ind.,  is  engineer  in  charge.  .A.  I.  Yundt 
is  treasurer. 

Ol>ON,  IND. — The  Town  Board  has  granted  R.  F.  Myers  a  SO-year 
franchise  to  install  and  operate  an  electric-light  plant  and  a  contract  for 
lighting  the  town  for  a  period  of  ten  years.  The  proposed  plant  will  be 
driven  by  120-hp  engines. 


WOLCOTTVILLE,  IND. — Steps  have  been  taken  toward  the  instal¬ 
lation  of  an  electric-light  plant  here.  E.  L.  Cutler,  it  is  said,  will  install 
the  plant  if  sufficient  patronage  is  guaranteed. 

BE.AM.AN,  LA. — The  Iowa  River  Lt.  &  Pwr.  Co.,  of  Eldora,  has  been 
granted  a  franchise  to  supply  electricity  in  Beaman. 

CONR.AD,  LA. — The  Iowa  River  Lt.  &  Pwr.  Co.,  of  Eldora,  has  been 
granted  a  franchise  to  supply  electricity  for  lamps  and  motors  in  Conrad. 

CRESTON,  LA. — We  are  informed  that  the  property  of  the  Creston 
•Mutual  El.  Lt.,  Ht.  8:  Pwr.  Co.  was  not  purchased  by  Detroit  and  Chicago 
capita’ists,  as  reported  in  these  columns  some  time  ago.  However,  Chicago 
and  Detroit  capitalists  took  over  the  Creston  Gas  &  El.  Co.  George  E. 
Cornelius  is  manager  of  the  Creston  Mutual  El.  Lt.,  Ht.  &  Pwr.  Co. 

HOLSTEIN,  I.\. — .A  special  election  will  be  held  on  March  10  to  vote 
on  the  proposition  to  grant  an  electric  light,  heating  and  power  plant 
franchise  in  Holstein. 

KIM  B.\LLTOWN,  LA. — The  proposition  to  grant  a  franchise  to  in¬ 
stall  an  electric-light  plant  in  Kimballtown  will  be  submitted  to  the 
voters  on  March  10. 

.M.ASON  CITA’,  LA. — Negotiations  have  l)een  closed  whereby  the 
United  Lt.  &  Ry.  Co.,  of  Grand  Rapids,  Mich.,  has  purchased  the  proper¬ 
ties  of  the  People’s  Gas  &  El.  Co.,  the  Mason  City  &  Clear  Lake  R.  R. 
Co.,  the  Mason  City  heating  plant  and  kindred  Brice  interests.  The 
first  imi)rovement  contemplated  is  an  extension  of  the  interurban  rail¬ 
way  to  Charles  City  to  connect  with  the  Illinois  Central  R.  R. 

Ph'TERSON,  LA. — The  Peterson  Pwr.  &  Milling  Co.  has  nearly  com¬ 
pleted  the  construction  of  its  power  plant  and  will  begin  work  on  the 
erection  of  a  transmission  line,  10  miles  long,  for  the  purpose  of  furnish¬ 
ing  electricity  in  four  towns,  as  soon  as  frost  is  out  of  the  ground.  The 
equipment  of  the  plant  consists  of  two  generators,  one  75-kva  and  one 
125-kva  alternating-current,  three-phase,  60-cycle,  2300-volt  generator, 
two  Woodward  waterwheels,  operating  under  11-ft.  head,  one  116-hp  and 
the  other  183-bp;  four-panel  switchboard  and  Wagner  instruments,  trans¬ 
formers;  steam  plant,  for  use  during  high-water  and  low-water  periods, 
including  one  150-hp  boiler  and  one  150-hp  Murray  Corliss  engine.  .About 
10  miles  of  overhead  line  material  will  be  used,  consisting  of  No.  6  wire 
and  30-ft.  cedar  poles  with  6-in.  tops.  .A.  W.  Jones  is  manager  and 
secretary 

WHITTEN,  LA. — .At  an  election  held  recently  the  proposition  to 
grant  the  Iowa  River  Lt.  &  Pwr.  Co.,  of  Eldora,  a  25-year  franchise  in 
AA’hitten  was  carried. 

BUFF.ALO,  K.AN. — The  Buffalo  El.  Lt.  &  Pwr.  Co.  was  recently  or¬ 
ganized  with  a  capital  stock  of  $10,000  for  the  purpose  of  installing  an 
electric  light  and  power  plant  in  Buffalo. 

H.AMLIN,  K.AN. — .At  an  election  held  recently  the  proposition  to  issue 
bonds  for  the  installation  of  an  electric-light  system  was  carried.  The 
present  plans  provide  for  the  erection  of  a  transmission  line  from  Hamlin 
to  Morrill.  Electricity  for  operating  the  system  will  be  secured  from  the 
plant  in  Sabetha. 

P.ARSONS,  K.AN. — .At  an  election  held  Feb.  11  the  proposition  to  issue 
$75,000  in  bonds  for  the  construction  of  a  municipal  electric-light  plant 
was  defeated. 

E.ARLINGTON,  KA’. — The  St.  Bernard  Mining  Co.  is  preparing  to 
install  an  electric  i)lant  to  furnish  electricity  for  lighting  and  operating 
machinery  in  its  mines.  The  equipment  will  consist  of  one  Curtis 
250-kw,  2300-volt,  alternating-current  turbo-generator,  one  500-kw  and 
one  625-kw,  2300-volt,  three-phase.  60-cycle  Curtis  turbo-generator  and 
General  Electric  switchboard  equipment;  three  substations,  one  equipped 
with  a  200-kw  synchronous  motor-generator  set,  one  equipped  with  a 
150-kw  synchronous  motor-generator  set  and  one  equipped  with  a  100-kw 
induction  motor-generator  set.  Orders  have  been  placed  for  machinery. 
Frank  D.  Rash,  of  Earlington,  is  vice-president  and  general  manager. 

H.AZ.ARD,  KA’. — W.  M.,  S.  H.  and  J.  R.  Jones,  all  of  Barboursville, 
have  purchased  coal  fields  and  will  develop  about  1200  acres.  Electrical 
machinery  will  be  installed  to  operate  four  6-ton  motors,  four  fans  and 
eight  machines;  also  four  rock  drills.  Bids  for  electrical  machinery  will 
be  received  about  May  1.  The  company  will  also  apply  for  an  electric- 
lighting  franchise  in  Hazard. 

HICKM.AN,  KA’. — The  Hickman  Ice  &  Coal  Co.,  which  owns  the 
power  plant,  ice  factory  and  water-works,  has  sold  its  property  to  the 
National  Lt.  8:  Pwr.  Co.,  of  St.  Louis,  Mo.  The  new  owners  will  take 
over  the  property  March  3. 

LOUISA  ILLE,  KA'. — R.  E.  AA’athen  &  Co.  expects  to  purchase  an  elec¬ 
tric  elevator  for  a  large  warehouse  to  be  erected  soon. 

LOUISA’ILLE,  KA'. — The  .American  Creosoting  Company,  of  I..ouis- 
ville,  contemplates  the  purchase  of  motors  to  be  installed  in  connec¬ 
tion  with  pumps  in  new  plants  being  erected  by  the  company. 

LOUISA'ILLE,  KA’. — The  contract  committee  of  the  Board  of  Com¬ 
missioners  has  l)een  instructed  to  ask  for  bids  for  the  installation  of  an 
electric-lighiihg  system  fed  by  unde:ground  wires  on  Eastern  Parkway 
from  Castlewood  to  Floyd  Street. 

PLE.ASL’REA'ILLE,  KA'. — The  Town  Board  has  sold  the  Kentucky 
Utilities  Co.,  of  Lexington,  an  electric  and  heating  franchise  in  Pleasure- 
ville. 

ABBEA’ILLE,  L.A. — The  Town  Council  has  adopted  an  ordinance 
calling  a  special  election  to  vote  on  the  proposition  to  levy  a  tax  of  3 
mills  on  all  assessable  property  in  the  town,  for  a  period  of  ten  years, 
in  aid  of  the  Louisville  Trac.  &  Pwr.  Co. 

NEAV'  ORLE.ANS,  LA. — Sealed  proposals  will  be  received  by  the 
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Sewerage  and  Water  Doard,  fifth  floor,  City  Hall  Annex,  New  Orleans, 
La.,  until  April  18,  for  furnishing  one  150-hp  motor,  to  be  known  as  Con¬ 
tract  54-D.  Specifications,  with  blank  form  of  proposal,  may  be  obtained 
on  application  at  the  office  of  the  board.  F.  S.  Shields  is  secretary  and 
George  G.  Earl  general  superintendent. 

ST.  FR.VNCISVILLE,  L.\. — Improvements  are  contemplated  to  the 
municipal  electric-light  plant  and  water-works  system,  to  cost  about  $6,000, 
AUGUSTA,  MAINE. — Acts  have  been  introduced  in  the  State  Legis¬ 
lature  to  incorporate  the  following  companies:  The  Sheepscot  Valley 
Conservation  Pwr.  Co.  with  a  capital  stock  of  $200,000  to  distribute 
electricity  for  lamps  and  motors  in  Albion,  China,  Winslow,  Somerville, 
Whitefield,  Jefferson  and  Palermo  (incorporators,  Charles  E.  Achorn 
and  Madison  T,  Leavitt  of  Whitefield,  Arthur  Dodge  and  Parker  Marr 
of  Somerville,  and  others);  the  Washington  County  Lt.  &  Pwr.  Co.; 
the  Sullivan-Sorrento  El.  Lt.  &  Pwr.  Co.;  the  Brownfield  El.  Co.;  the 
Bowdoinham  Wtr.  &  El.  Co.;  the  Lincoln  Lt.  &  Pwr.  Co.,  with  a  capital 
stock  of  $10,000,  to  supply  electricity  for  lamps,  heaters  and  motors  in 
Lincoln  (incorporators,  George  H.  Haines,  Elmer  H.  Haines  and  Austin 
G.  Haines);  the  .Androscoggin  El.  Co.,  to  be  capitalized  at  not  less  than 
$250,000  or  more  than  $2,000,000,  to  acquire  by  purchase  or  consolida¬ 
tion  the  properties,  franchises,  etc.,  of  the  Mechanic  Falls  El.  Lt.  Co., 
of  Mechanic  Falls,  and  the  Portland,  Gray  '&  Lewiston  R.  R.  Co.  and 
other  public  service  corporations  doing  business  in  .Androscoggin  County. 

B.AJ.TIMORE.  MI). —  Plans  are  being  prepared  by  Lighting  Superin¬ 
tendent  McCuen  for  the  installation  of  an  ornamental  street-lighting  sys¬ 
tem  on  the  streets  surrounding  the  Polytechnic  Institute  buildings  on 
North  .Avenue.  The  extension  of  the  ornamental  lamps  on  Charles  Street 
as  far  as  North  .Avenue  and  the  installation  of  the  system  on  Maryland 
.Avenue  and  St.  Paul  Street  is  under  consideration. 

OCE.AN  CITY,  MI). — The  Mayor  and  City  Council  are  considering 
the  question  of  installing  a  municipal  electric-light  and  power  plant. 

SP.ARROW’S  POINT,  MI). — The  Maryland  Steel  Co.  has  entered  into 
a  contract  with  the  Consol.  Gas  &  El.  Lt.  &  Pwr.  Co.,  of  Baltimore,  Md., 
for  electrical  energy  to  operate  various  departments.  .\t  i)resent  it  will 
use  6500  hp,  and  later  it  may  extend  the  use  of  electrically  driven  ma¬ 
chinery.  The  Consolidated  company  will  furnish  electricity  from  the 
HighlandXown  substation,  8  miles  distant. 

.ATHOL,  M.\SS. — The  Massachusetts  Northern  Ry.  Co.  is  planning  to 
erect  a  transmission  line  from  Westminster  to  .Ashburnham.  connectin;^ 
the  power  station  at  Westminster  with  the  Connecticut  River  Pwr.  S: 
Trans.  Co.’s  line  at  .Ashburnham,  so  as  to  supply  power  for  operating  the 
local  railway.  .At  present  the  Gardner,  Westminster  &  Fitchburg  street 
railway  is  operated  by  power  from  the  Westminster  station.  .A  new 
500-kw  generator  has  been  installed  and  will  be  ready  for  use  soon. 
VN’hen  the  transmission  line  from  .Ashburnham  to  Westminster  is  com¬ 
pleted  the  Westminster  station  will  be  used  for  auxiliary  purposes. 

BOSTON,  MASS. — Louts  K.  Rourke,  commissioner  of  public  works, 
in  his  annual  report  recommends  abolishing  all  gas  lamps  and  the  sub¬ 
stitution  of  tungsten  electric  lamps  for  street  lighting.  He  estimates 
that  it  would  result  in  an  annual  saving  to  the  city  of  from  $27,000  to 
$59,000. 

BOSTON,  M.\SS. — The  New  England  Pwr.  Co.  has  decided  to  do 
some  new  financing  in  the  near  future  under  the  recent  authorization 
of  15,000  shares  of  additional  preferred  stock,  the  proceeds  to  be  used 
to  complete  next  summer  the  company’s  so-called  No.  5  power  station 
on  the  Deerfield  River.  The  new  plant  when  completed  will  generate 
20,000  hp,  which  will  be  used  to  operate  the  New  England  railroad 
lines.  The  plant  will  include  a  dam  and  canal  3  miles  long  and  will 
add  80  per  cent  to  the  output  of  the  first  three  Deerfield  River  plants. 

SHIRLEY,  MASS. — G.  M.  Balou  has  sold  his  electric-light  plant  to 
local  parties,  who,  it  is  said,  will  enlarge  and  improve  the  plant. 

WESTFIELD,  M.\SS. — The  Warren  Pwr.  Co.,  of  Springfield,  with 
generating  plant  at  Warren,  has  submitted  a  proposition  to  furnish  elec¬ 
tricity  in  Westfield. 

.ALPEN.A,  MICH. — The  city  of  .Alpena  is  considering  the  installation  of 
a  Gamewell  fire  and  police  alarm  system. 

GR.AND  R.APIDS,  MICH. — Merchants  in  the  immediate  vicinity  have 
asked  for  estimates  of  cost  of  the  installation  of  the  boulevard  lighting 
system  on  Ionia  Avenue  from  the  city  hall  to  Oakes  Street. 

MILFORD,  MICH. — .At  a  special  election  held  F'eb.  19  the  proposi¬ 
tion  to  grant  franchises  to  the  Edison  Co.  and  Frank  S.  Hubbell  to  erect 
transmission  lines  on  the  highways  in  this  township  was  carried. 

P.AYNESVILLE,  MINN.— The  Lethert  El.  Co.,  of  St.  Paul,  is  con¬ 
templating  extending  its  service  to  Paynesville.  The  company,  it  is 
understood,  will  submit  two  propositions  to  the  Village  Council.  One  is 
to  supply  energy  to  operate  the  municipal  electric-light  plant;  the  other  to 
purchase  the  local  plant  and  operate  it. 

ROCHESTER,  MINN. — The  Detroit  United  Ry.  Co.  is  making  exten¬ 
sive  improvements  to  its  power  house  in  this  village,  including  the 
installation  of  a  3000-kw  generator. 

ROSE.AU,  MINN. — The  proposition  to  issue  bonds  for  the  installation 
of  a  municipal  electric-light  plant  will  be  submitted  to  the  voters  this 
spring. 

VEST.A,  MINN. — The  Vesta  Hardware  Co.  is  installing  an  electric- 
light  plant  in  Vesta.  The  equipment  will  include  a  15-kw  direct-current 
generator  driven  by  an  oil  engine.  H.  Reichert  is  engineer  in  charge. 


YOUNG  A.MERIC.A,  MINN.— The  Lethert  El.  Co.,  of  St.  Paul,  has 
applied  to  the  Village  Council  for  a  franchise  to  supply  electricity  for 
lamps  and  motors  in  Young  America. 

MERIDI.-AN,  MISS. — The  Meridian  Lt.  &  Ry.  Co.  is  making  improve¬ 
ments  and  extensions  to  its  properties.  Three  miles  of  new  track  will  be 
laid  and  new  equipment  added;  the  light  and  power  systems  will  also  be 
extended  and  improved. 

M.ARA'VILLE,  MO. — .Arrangements  have  been  made  for  the  installa¬ 
tion  of  an  ornamental  street-lighting  system  in  the  business  district.  The 
contract  provides  for  72  ornamental  standards,  each  carrying  five-lamp 
clusters. 

MEXICO,  MO. — The  Mexico  Pwr.  Co.  has  submitted  a  proposition  to 
the  City  Council  for  installing  a  new  street-lighting  system.  The  plan 
contemplates  the  use  of  incandescent  lamps  instead  of  the  arc  lamps  now 
in  use.  The  company  agrees  to  install  and  maintain  50  lamps  in  the  busi¬ 
ness  district  as  follows;  25  of  200  cp,  15  of  100  cp  and  10  of  60  cp;  300 
lamps  in  the  residence  districts,  15  of  200  cp,  10  of  100  cp  and  275  of 
60  cp,  at  $5,250  per  pear  on  a  five-year  contract,  $5,000  on  a  ten-year 
contract;  or  a  contract  for  10  years  for  $4,750  per  year  and  the  renewal 
of  the  present  franchise  for  gas,  water  and  lighting  systems. 

NEV.ADA,  MO. — The  L'ort  Scott  &  Nevada  Wtr.,  Lt.  &  Pwr.  Co. 
contemplates  improvements  and  extensions  to  its  plant  and  expects  to 
purchase  a  500-kw,  three-phase,  60-cycle,  2300-volt  generator  atul  acces¬ 
sories;  poles,  wire,  meters  and  sui)plies  for  10-mile  extension  of  pole-lines; 
500  desk  fans,  12-in.  and  14-in.  C.  E.  Hart  is  general  superintendent  of 
the  company. 

BE.AVER  CITA’,  NEB. — -At  an  election  held  recently  the  proposition 
to  issue  lx)nds  for  the  construction  of  a  municipal  electric-light  plant  was 
carried. 

KE.ARNEY,  NEB. — The  City  Council  has  adopted  an  ordinance  pro¬ 
viding  for  a  25-year  franchise  for  the  Kearney  Lt.  &  Pwr.  Co.  to  furnish 
electricity  for  lamps  and  motors  in  Kearney.  .A  special  election  will  be 
called  on  March  11  to  submit  the  proposition  to  the  voters. 

LINWOOD,  NEB. — The  local  electric-light  plant  was  destroyed  by 
fire  recently,  causing  a  loss  of  about  $3,000. 

ELKO,  NE\’. — The  I.amoille  Pwr.  Co.,  Lamoille,  has  applied  to  Board 
of  Supervisors  for  a  franchise  to  erect  transmission  lines  in  the  streets 
and  alleys  of  Elko  and  for  a  right  of  way  across  the  county  from 
I.amoilIe  to  Elko. 

•  WOODS VI LI. E,  N.  H. — The  electric  plant  of  the  VVoodsville  .Aqueduct 
Co.  was  badly  damaged  by  fire  on  Feb.  17,  destroying  two  large  generators 
and  switchboards,  causing  a  loss  of  about  $15,000.  At  present  the  vil¬ 
lage  is  without  electrical  service. 

.AL.AMfXIORDO,  N.  M. — George  Carl  and  associates  contemplate  the 
installation  of  an  electric-light  and  power  plant  here.  Transmission 
lines  will  be  erected  to  irrigation  pumping  plants  in  this  section. 

TUCl’MC.ARl,  N.  M. — We  are  informed  that  the  Tucumcari  Lt.  & 
Pwr.  Co.  does  not  contemplate  enlarging  its  power  plant,  as  reported  in 
the  issue  of  Feb.  15.  The  company  is  negotiating  with  the  city  of 
Tucumcari  with  a  view  of  pumping  the  city  water,  and  if  contract  is 
secured  will  inaugurate  a  24-hour  service.  Details  have  not  yet  been 
worked  out.  but  there  will  be  required  motor-driven  deep-well  (350  ft.) 
pumps,  motor-driven  fire  and  service  pump,  water  meter,  about  4  in., 
transformers,  etc.  S.  B.  Richey  is  resident  manager. 

FREDONI.A,  N.  Y. — The  proposition  to  enter  into  a  contract  with 
the  Niagara  &  Erie  Pwr.  Co.,  of  Buffalo,  N.  A’.,  to  operate  and  main¬ 
tain  the  municipal  street-lighting  system  for  a  period  of  five  years  will 
be  submitted  to  the  voters  on  March  10. 

GENEA'.A,  N.  A’. — The  Council  has  accepted  the  proposition  of  the 
Central  New  A’ork  Gas  &  EL  Co.  for  lighting  the  inner  lighting  dis¬ 
trict  with  five-lamp  clusters,  the  same  as  now  used  on  Exchange  Street. 
The  new  system  calls  for  72  standar<ls.  On  Exchange  Street  from  the 
Central  tracks  to  North  Street  18  poles  will  be  erected,  each  carrying  a 
single  60-cp  lamp,  to  cost  $24  each  per  year.  The  five-lamp  standards 
will  be  furnished  at  $49.20  per  standard  per  year. 

GLENS  F.ALLS,  N.  Y. — The  .Adirondack  El.  Pwr.  Corpn.,  of  Glens 
Falls,  has  announced  that  it  will  erect  another  high-tension  transmission 
line  from  its  power  plant  at  Spier  Falls,  extending  through  VVatcrvleit, 
via  Ballston,  thus  furnishing  a  new  and  entirely  independent  circuit  to 
the  capital  district. 

MIDDLETOAAN,  N.  Y. — The  New  A’ork  &  New  Jersey  Pwr.  Co.  has 
applied  to  the  Public  Service  Commission,  Second  District,  for  permission 
to  construct  a  hydroelectric  power  plant  on  the  Neversink  River,  about 
6  miles  southeast  of  Monticello,  and  to  exercise  franchises  received  from 
Orange  County  and  the  towns  of  Fallsburg  and  Thompson.  It  later 
intends  to  ojierate  in  Port  Jervis,  Middletown  and  other  places  in  Orange 
County,  and  in  Paterson,  Passaic  and  Newark,  N.  J.  The  company 
also  applied  for  authority  to  increa.se  its  capital  stock  from  $100,000 
to  $5,000,000  and  to  execute  a  general  mortgage  for  $8,500,000  to  secure 
a  bond  issue.  The  headquarters  of  the  company  are  located  in  Middle- 
town. 

NEWARK,  N.  Y.— Sealed  proposals  will  be  received  by  Henry  Steb- 
bins,  president  of  the  board  of  trustees  of  New  A’ork  State  Custodial 
.Asylum,  New  A’ork,  until  March  6,  for  construction  of  a  cold-storage 
building  and  a  contagious  disease  pavilion,  including  heating,  plumbing, 
electric  work  and  refrigerating  and  ice-making  apparatus;  also  for  em¬ 
ployees’  building,  including  heating,  plumbing  and  electric  work,  at  the 
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New  York  State  Custodial  Asylum,  Newark,  N.  Y.  Bids  will  be  received 
for  each  division  of  the  work  and  no  combination  of  bids  will  be  con¬ 
sidered.  ,  Drawings  and  specifications  may  be  consulted  and  blank  forms 
of  proposal  obtained  at  the  New  York  State  Custodial  Asylum,  Newark, 
and  at  the  office  of  the  state  architect,  Albany.  Complete  sets  of  plans 
and  specifications  may  be  obtained  upon  application  to  Herman  W. 
Hoefer,  state  architect,  Capitol,  .Albany. 

NEW  YORK,  N.  Y. — Sealed  bids  will  be  received  by  C.  B.  J.  Snyder, 
superintendent  of  school  buildings.  Department  of  Eiducation,  corner  of 
Park  .Avenue  and  Fifty-ninth  Street,  New  York,  until  March  3  for  in¬ 
stalling  electrical  equipment  in  new  Public  School  52,  on  Kelly  Street, 
near  St.  John’s  .Avenue,  borough  of  the  Bronx.  Blank  forms  and  specifi¬ 
cations  may  be  obtained  or  seen  at  the  above  office. 

SCHOHARIE,  N.  Y.— The  Middleburg  &  Schoharie  El.  Lt.,  Ht.  & 
Pwr.  Co.  has  been  awarded  a  contract  for  lighting  the  streets  of  the 
village  for  a  period  of  five  years.  The  arc  lamps  now  used  for  street 
lighting  will  be  replaced  with  tungsten  lamps. 

BURI-INCiTON,  N.  C. — .At  a  special  election  held  recently  the  propo¬ 
sition  to  sell  the  municipal  electric-light  plant  to  the  Piedmont  Trac.  Co. 
was  carried.  The  Piedmont  company  proposes  to  take  over  the  local 
plant  and  build  a  large  central  power  plant  between  this  city  and  Graham, 
to  cost  about  $400,000.  The  proposed  plant  will  supply  electricity  in 
Burlington,  Graham,  Mebane,  Haw  River,  Elon  College  and  Swepson- 
ville.  The  traction  company  has  already  taken  over  the  Graham  water  and 
light  plant  and  also  the  ice  plant,  which  it  proposes  to  increase  to  a 
capacity  of  30  tons  a  day. 

FAYETTEVI ELE,  N.  C. — The  Carolina  Pwr.  &  Lt.  Co.,  with  head¬ 
quarters  at  Raleigh,  has  notified  the  City  Council  that  it  would  like  to 
submit  a  proposition  to  light  the  streets  of  the  city  and  to  furnish  elec 
tricity  for  commercial  and  power  purposes  in  Fayetteville.  The  company 
has  power  plants  in  Raleigh  and  at  Buchhorn  Falls,  on  Cape  Fear  River. 
Charles  E.  Johnson,  of  Raleigh,  is  president  of  the  company. 

TARBORO,  N.  C. — The  Town  Commissioners  are  considering  the  ques¬ 
tion  of  issuing  $50,000  in  bonds  for  improvements  to  the  municipal  elec¬ 
tric-light  plant  and  extensions  to  sewerage  system  and  streets. 

D.AWSON,  N.  D. — Preparations  are  being  made  by  J.  S.  Werner  for 
the  installation  of  an  electric-light  plant  in  Dawson. 

JAMESTOVV'N,  N.  D. — The  report  submitted  by  the  C.  L.  Pillsbury 
Co.,  of  Minneapolis,  Minn.,  estimates  the  cost  of  the  proposed  electric- 
light  plant  at  $42,500  and  that  of  the  distributing  system  at  $32,500,  mak¬ 
ing  a  total  of  $75,000. 

BROOK V’lLLE,  OHIO. — The  Brookville  &  I^wisburg  Ltg.  Co.  has 
been  granted  permission  by  the  Public  Service  Commission  to  issue 
$10,000  in  bonds,  the  proceeds  to  be  used  for  the  installation  of  a  light¬ 
ing  plant  in  Brookville. 

CLEVEL.AND,  OHIO. — Plans  have  been  announced  by  F.  W.  Ballard, 
engineer  of  the  municipal  electric  lighting  department,  for  supplying 
electricity  for  lamps  and  motors  in  the  entire  central  business  district  of 
the  city.  The  plans  provide  for  extending  the  ornamental  street-lighting 
system  throughout  the  entire  downtown  section;  also  to  supply  electricity 
for  commercial  lighting  and  power  purposes.  .About  422  ornamental  lamp 
standards  will  be  erected.  A  distributing  station  for  the  downtown  serv¬ 
ice  will  be  located  in  one  section  of  the  new  high-pressure  pumping  station 
on  Lakeside  Avenue,  N.  E.,  east  of  Ninth  Street,  work  on  which  is 
already  in  progress.  It  is  proposed  to  issue  $500,000  in  bonds,  of  which 
$118,000  will  be  used  for  the  downtown  lighting  system.  The  city  has 
closed  a  contract  with  the  Cleveland  Provision  Co.  to  furnish  energy  from 
the  municipal  electric  plant  to  operate  its  ice  plant  in  the  flats. 

COLUMBUS,  OHIO. — Service  Director  Kinnear  will  employ  a  con¬ 
sulting  engineer  to  supervise  the  construction  of  the  municipal  electric- 
light  plant  when  funds  are  available  through  the  $265,000  bond  issue,  an 
ordinance  for  which  has  been  introduced  in  Council.  Through  error 
this  item  appeared  under  Cleveland,  Ohio,  in  the  issue  of  Feb.  15. 

FREDERICKTOWN,  OHIO. — The  \'illage  Council  has  granted  the 
Frank  Ball  El.  Co.,  of  Mount  Vernon,  a  franchise  to  supply  electricity 
for  lamps  and  motors  at  Fredericktown.  •  Work  will  begin  on  erection  of 
the  feed  line  to  this  village  as  soon  as  possible. 

P.M'.ASK.ALA,  OHIO. — The  proposition  to  issue  $40,000  in  bonds  for 
improvements  to  the  municipal  electric-light  plant  and  water-works 
system  will  be  submitted  to  the  voters  in  .\pril.  E.  Williams  is  city 
clerk. 

R.AVENN.A,  OHIO. — Plans  are  being  prepared  for  improvements  to 
the  water-works  system,  including  the  installation  of  motor-driven  cen¬ 
trifugal  pump,  having  a  capacity  of  2000  gal.  per  minute,  300-kw  turbo¬ 
generator,  with  one  mile  of  transmission  line,  storage  reservoir  and  filtra¬ 
tion  plant.  The  cost  of  the  work  is  estimated  at  $40,000.  W.  H.  Linton 
is  director  of  service. 

TOLEDO,  OHIO. — The  Toledo  Trac.,  Lt.  &  Pwr.  Co.  is  planning  to 
increase  the  output  of  its  power  plant  and  expects  to  purchase  a  10,000- 
kw  turbogenerator. 

HINTON,  OKLA. — Bids  will  be  received  by  the  town  of  Hinton 
about  April  1  for  the  construction  of  an  electric-light  plant  and  water¬ 
works  system.  Exact  date  will  he  announced  later.  The  Benham 
Engineering  Co.,  of  Oklahoma  City,  has  been  engaged  as  consulting 
•nd  supervising  engineer. 

QUINTON,  OKL.A. — The  Quinton  Commercial  Club  has  appointed  a 
committee  to  investigate  the  proposition  of  installing  an  electric-light 
plant  in  Quinton  and  report  to  the  club. 


TULSA,  OKLA. — The  Sand  Springs  Pwr.,  Lt.  &  Wtr.  Co.,  of  Sand 
Springs,  recently  granted  a  franchise  in  Tulsa,  will  erect  a  substation  on 
Third  Street,  to  be  equipped  with  Westinghouse  switchboard  equipment 
and  six  110-kva  Westinghouse  transformers.  Eleven  blocks  of  under¬ 
ground  conduits  will  be  built.  C.  H.  Tingley  is  interested  in  the  com¬ 
pany. 

MILTON,  ORE. — The  Pacific  Lt.  &  Pwr.  Co.,  of  Portland,  contem¬ 
plates  extensions  and  improvements  to  its  substation  in  Milton,  involving 
an  expenditure  of  $10,000.  Transformers  and  other  machinery  will  be 
installed,  increasing  the  capacity  of  the  station  from  500  hp  to  1000  hp. 

OSWEGO,  ORE. — The  Oregon  Iron  &  Steel  Co.  is  extending  its 
power  system.  The  transmission  line  is  being  extended  2  miles  west 
of  the  city. 

PENDLETON,  ORE. — The  city  of  Pendleton  has  purchased  a  water¬ 
power  site  and  the  installation  of  a  municipal  light  and  power  plant 
is  under  consideration. 

PORTLAND,  ORE. — The  Portland  Ry.  &  Lt.  Co.  will  soon  begin  work 
on  the  extension  of  the  Hawthorne  .Avenue  car  line  through  South 
Mount  Taber. 

PORTL.AND,  ORE.' — The  Northwestern  El.  Co.,  of  Portland,  will 
petition  the  City  Council  for  a  25-year  franchise  to  operate  a  heating 
plant  and  distributing  system  for  the  purpose  of  furnishing  steam  heat 
to  the  office  buildings  and  department  stores  in  the  business  district. 

ERIE,  PA. — The  Independent  Order  of  B'nai  B’rith  has  purchased  100 
acres  of  land  outside  of  the  city  of  Erie  as  a  site  for  an  orphanage. 
The  present  plans  provide  for  the  erection  of  an  administration  building, 
an  infirmary,  hospital,  power  house  and  about  15  cottages.  Henry  Allen 
Jacobs,  architect,-  320  Fifth  .Avenue,  New  York,  N.  Y.,  has  been  engaged 
to  design  the  buildings. 

JOHNSTOWN,  PA.— The  Dale  Lt.,  Ht.  &  Pwr.  Co.  has  authorized 
an  increase  in  its  capital  stock  from  $30,000  to  $150,000.  The  comi)any 
was  recently  granted  a  franchise  to  extend  its  lines  into  Johnstown. 
The  company,  it  is  understood,  will  not  start  work  on  extension  of  its 
lines  in  Johnstown  for  some  time.  W.  A.  Scanlon  is  president  of  the 
company. 

L.ACEYVILLE,  P.A. — Plans  are  being  considered  for  the  installation 
of  an  electric-light  plant  here.  A.  L.  Vandervort,  of  Laceyville,  is  inter¬ 
ested  in  the  project. 

NEW  BLOOMFIELD,  PA.— The  Perry  El.  Lt.,  Ht.  &  Power  Co.,  of 
Newport,  has  completed  arrangements  for  takir.g  over  the  system  of  the 
•  New  Bloomfield  El.  Co.,  owned  by  Ralph  L.  Barnett.  The  sale  includes 
the  distributing  system  and  franchise  but  not  the  plant.  The  Perry  com¬ 
pany  furnishes  electrical  service  in  Newport  and  New  Bloomfield. 

PITTSBURGH,  P.A. — .\pplication  will  be  made  to  the  State  Depart¬ 
ment  at  Harrisburg,  on  March  4,  for  charters  for  13  companies  to  be 
known  as  the  Leetsdale,  Oakdale,  Osburn,  East  Deer,  Corapolis,  Edge- 
worth,  Glenfield,  Hays,  Crescent,  Albion,  Fawn,  Forward,  and  Harmer 
Light  Companies.  The  companies  will  supply  electricity  for  lamps, 
heat  and  motors  in  the  townships  and  boroughs  named  in  .Allegheny 
County.  Applications  will  be  made  by  H.  W.  Kalherer,  A.  B.  Dampman 
and  W.  E.  Miller. 

WILMORE,  P.A. — The  Penn  Central  Lt.  &  Pwr.  Co.,  of  .Altoona,  has 
been  awarded  the  contract  for  lighting  the  town  of  Wilmore.  Incan¬ 
descent  lamps  will  be  used  for  street  lighting. 

CENTRAL  F.-ALLS,  R.  1. — Part  of  the  mill  building  formerly  oper¬ 
ated  by  the  Samoset  Co.  on  Broad  Street  is  being  equipped  with  elec¬ 
tric-generating  machinery,  to  be  used  as  an  auxiliary  station  for  the 
Black  Stone  A’alley  Gas  &  El.  Co.  The  plant  will  be  driven  by  water¬ 
power. 

PROVIDENCE,  R.  I. — Improvements  are  under  way  at  the  Manchester 
power  station  of  the  Rhode  Island  Co.,  involving  an  expenditure  of  about 
$750,000,  which  will  eventually  increase  the  output  to  about  75,000  hp. 
The  New  York,  New  Haven  &  Hartford  R.R.  Co.,  which  owns  the  local 
traction  company,  is  to  erect  a  separate  power  plant  or  make  additions  to 
the  Manchester  Street  station,  giving  the  plant  an  output  of  115,000  hp. 
Tlie  plans  include  the  erection  of  two  additions  to  the  present  building, 
35  ft.  by  160  ft.  on  the  north  side  and  72  ft.  by  150  ft.  on  the  west  side 
of  the  present  building,  and  the  installation  of  two  15,000-kw  General 
Electric  steam  turbines,  contracts  for  which  have  already  been  placed. 
The  railroad  company,  it  is  said,  is  preparing  -plans  for  the  erection  of 
three  power  plants — a  115,000-hp  plant  in  Providence,  a  66,000-hp  plant 
in  Boston  and  another  of  similar  capacity  in  New  London.  H.  M. 
McHenry,  of  New  Haven,  is  vice-president  of  the  railroad  company. 

McCOLL,  S.  C. — The  proposition  to  issue  $60,000  in  bonds  for  the 
construction  of  an  electric  light,  water  and  sewer  system  will  be  submit 
ted  to  the  voters. 

HIGHMORE,  S.  D. — The  City  Council  has  granted  the  AVinckler  El. 
Lt.  Co.,  of  Pierre,  a  25-year  franchise  to  construct  and  operate  an  electric- 
light  system  here. 

•ARLINGTON,  TENN. — Proposals  will  be  received  by  the  Mayor  and 
Board  of  .Aldermen  until  March  7  for  construction  of  the  following  im¬ 
provements:  AVater-works  improvements — 3300  ft.  6-in.  cast-iron  water 
pipe,  9560  ft.  2-in.  wrought-iron  pipe,  seven  hydrants,  three  valves,  one 
steel  tank  and  tower,  one  combination  gas  engine  and  pump;  alternate 
bid  on  steam  unit,  consisting  of  boiler-feed  pump  and  heater  and  deep- 
well  pump.  Electric-light  department— one  small  brick  power  house, 
one  30-kva  generator,  one  automatic  high-speed  engine,  one  switchboard 
and  pole-line  construction,  consisting  of  transformers,  etc.  Plans  and 
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specifications  are  on  file  at  the  office  of  the  city  recorder,  Arlington,  and 
at  the  office  of  R.  C.  Huston  &  Co.,  Memphis  Trust  Building,  engineers, 
Memphis.  Plans  and  specifications  will  be  mailed  upon  receipt  of  $5  to 
cover  cost.  W,  A.  Taylor  is  Mayor. 

CHATT.W’OOGA,  TENN. — We  are  informed  that  the  Chattanooga  & 
Tennessee  River  Pwr.  Co.  does  not  contemplate  the  construction  of  a 
steam-power  plant  as  reported  in  the  issue  of  Feb.  22. 

BRYAN,  TEX. — The  Bryan  College  Station  Interurban  Ry.  Co.  is 
btiililing  an  extension  of  its  electric  railway  from  Bryan  to  Stone  City, 
a  distance  of  about  6  miles. 

FORT  S.\M  HOUSTON,  TEX. — Proposals  will  be  received  at  the  office 
of  the  constructing  quartermaster.  Fort  Sam  Houston,  Tex.,  until  March 
19  for  construction  of  and  plumbing,  electrical  wiring  and  fixtures  in  a 
telephone  exchange  building  at  Fort  Sam  Houston.  R.  H.  Rolfe  is  con¬ 
structing  quartermaster. 

G.M.VESTON,  TEX. — The  Board  of  County  Commissioners  has  passed 
an  order  authorizing  the  county  auditor  to  advertise  for  bids  for  the 
installation  'of  five-lamp  standards  to  be  erected  on  both  sides  of  the 
Seawall  Boulevard  from  the  east  side  of  Nineteenth  Street  to  the  east 
side  of  Twenty-seventh  Street. 

G.\L\  ESTON,  TEX. — Sealed  proposals  will  be  received  at  the  office 
of  the  supervising  architect.  Treasury  Department,  Washington,  D.  C., 
until  March  22  for  the  construction  of  pole  line,  exterior  lighting  system, 
interior  wiring  system  arid  lighting  fixtures  for  the  United  States  Quaran¬ 
tine  Station  at  Galveston,  Tex.,  in  accordance  with  plans  and  specifica¬ 
tions,  copies  of  which  may  be  obtained  at  the  office  of  the  custodian  at 
Galveston,  quarantine  station,  or  at  the  above  office.  O.  Wenderoth  is 
supervising  architect. 

G.ALVESTON,  TEX. — Proposals  will  be  received  by  John  D.  Kelley, 
city  secretary,  until  March  6  for  furnishing  f.o.b.  Galveston  one  20-kw 
constant-current,  4-amp,  2200-volt  primary  voltage  transformer,  together 
with  switchboard,  etc.,  and  also  one  50-lamp  combination  transformer 
and  rectifier  set  for  4-amp  series  luminous  magnetite-arc  lamps.  Specifi¬ 
cations  may  be  seen  at  the  office  of  the  city  secretary  or  at  the  office 
of  W.  D.  Masterson,  city  superintendent  of  electricity.  Bids  will  also 
be  received  at  the  same  time  and  place  for  construction  complete  of  an 
addition  to  the  building  now  used  by  the  city  for  the  electric-light  machin¬ 
ery.  Specifications  may  be  seen  at  the  office  of  the  city  secretary  or  at 
the  office  of  W.  D.  Masterson,  city  superintendent  of  electricity. 

H  ALLETTSV ILLE,  TEX. — The  City  Council  contemplates  the  in¬ 
stallation  of  additional  machinery  and  equipment  in  the  municipal  electric- 
light  and  water-works  plant. 

HOUSTON,  TEX. — The  County  Commicsioners  have  granted  the 
Houston  El.  Co.  a  franchise  to  extend  its  street-car  lines  over  the  Lyons 
Avenue  extension  from  the  city  limits  to  the  Houston  Harbor  addition. 

JACKSBORO,  TEX. — The  Jacksboro  Ice  &  Pwr.  Co.  is  installing  new 
engines  and  other  equipment  in  its  electric  plant  here. 

PEARS.^LL,  TEX. — The  City  Council  has  decided  to  extend  the  street¬ 
lighting  system  in  Pearsall. 

S.\LT  L.XKE  CITY,  UT.XH. — Being  unable  to  persuade  the  Utah  Lt.  & 
Pwr.  Co.  to  distribute  electricity  generated  by  the  state  power  plant  in 
Logan  Canyon  to  the  various  institutions  in  Salt  Lake  City,  Judge  Le 
Grand  Young,  representing  the  agricultural  school  at  Logan,  has  applied 
to  the  city  commission  for  a  separate  franchise  through  the  streets  of  the 
city. 

SALT  LAKE  CITY,  UTAH.— The  Utah  Lt.  &  Ry.  Co.  will  soon  install 
two  2500-kva  Westinghouse  generators  to  be  driven  by  hydraulic  turbines* 
manufactured  by  the  S.  Morgan  Smith  Co.  These  units  will  be  in  addi¬ 
tion  to  its  present  Pioneer  power  station.  A  new  switchboard  and 
switching  equipment  will  also  be  installed  at  this  point.  An  800-kva 
Westinghouse  generator  driven  by  a  hydraulic  turbine  manufactured  by 
the  S.  Morgan  Smith  Co.  will  also  be  installed  at  the  Stairs  station. 
Orders  have  already  been  placed  for  the  above  equipment.  C.  A.  Cohn 
is  engineer  of  power  stations. 

CH.^RLOTTESVILLE,  VA. — The  power  plant  of  the  Charlottesville  & 
.Mbemarle  Ry.  Co.  was  damaged  on  Feb.  14  by  an  explosion,  causing  a 
loss  of  about  $15,000. 

FREDERICKSBURG,  VA. — The  Fredericksburg  Pwr.  Co.  will  en¬ 
large  its  canal  by  increasing  the  width  from  40  ft.  to  70  ft.  and  the  depth 
from  6  ft.  to  10  ft.  The  canal  is  2  miles  long.  The  company  will  also 
construct  headgates  and  four  bridges  across  the  canal.  Totol  cost  of 
improvement  is  estimated  ^t  about  $60,000.  Cecil  L.  Reid,  resident  en¬ 
gineer,  has  charge  of  the  work. 

C.\M.\S,  VV.X.SH. — The  Washington-Oregon  Corpn.  will  build  a  line 
from  Camas  to  Vancouver;  the  company  also  will  construct  a  line  from  a 
point  near  Orchards,  Wash.,  to  Olympia,  thence  to  Tacoma. 

NORTH  Y.AKIMA,  W.XSH. — C.  H.  Swigart,  supervising  engineer  of 
the  Reclamation  Service,  has  received  authority  for  the  expenditure  of 
$600,000  in  the  development  of  Lake  Keechelus  as  a  storage  reservoir 
during  1913. 

SPOK.XNE,  WASH. — The  Chicago,  Milwaukee  &  St.  Paul  Ry.  Co.,  it 
is  reported,  contemplates  the  purchase  of  the  property  of  the  Washington 
Wtr.  Pwr.  Co.  and  using  the  four  power  plants  to  furnish  energy  to 
operate  the  Milwaukee  main  line  between  Avery,  Idaho,  and  the  Colum¬ 
bia  River,  which  it  proposes  to  equip  for  electrical  operation. 

T.ACOM.X,  WASH. — Nicholas  Lawson,  commissioner  of  water  and 


light,  recommends  the  installation  of  cluster  lamps  in  the  business  district 
to  replace  arc  lamps. 

TACOMA,  W.ASH. — The  Gty  Council  has  voted  to  build  a  municipal 
street-car  line  from  Eleventh  and  A  Streets  over  the  new  Eleventh  Street 
bridge  and  the  tide  flats  to  the  city  limits  at  Sitkum  Avenue. 

CL.AY,  W.  V.A. — The  installation  of  an  electric-light  plant  in  Clay  is 
under  consideration.  .Arthur  W.  Copenhaver,  of  Peirson  &  Copenhaver,  is 
interested  in  the  project. 

CHIPPEWA  FALLS.  WIS.— The  Chippewa  Valley  Ry.  &  Lt.  Co.,  it 
is  reported,  has  decided  to  build  a  new  concrete  dam  across  the  Chippewa 
River  to  replace  the  wooden  structure  recently  purchased  by  it  from  the 
Chippewa  Lumber  &  Boom  Co. 

GREEN  L.AKE,  WIS. — The  village  of  Green  Lake  is  considering  a 
proposition  submitted  by  O.  C.  Irwin,  of  Berlin,  to  establish  an  electric- 
light  plant  here.  If  granted  a  satisfactory  franchise  Mr.  Irwin  will 
establish  a  plant  here. 

SHAW.ANO,  WIS. — Preliminary  surveys  have  been  made  for  construc¬ 
tion  of  a  dam  for  the  municipal  eiectric-light  plant.  W.  E.  Wescott  is 
city  clerk. 

NANAIMO,  B.  C.,  CAN. — The  Vancouver  Island  Hydro-Electric  & 
Tramway  Co.  is  planning  to  install  a  tramway  service  from  Nanaimo  to 
Nanoose  and  Departure  Bay.  About  200  miles  of  road  will  be  built. 

VANCOUVER,  B.  C.,  CAN. — The  Canadian  Northern  Ry.  Co.  is  re¬ 
ported  to  have  acquired  the  charter  of  the  Chouteau  Pwr.  Co.  and  will 
utilize  the  power  plant  to  furnish  power  to  operate  the  branch  line  to 
Okanogan.  Improvements  will  be  made  by  the  Canadian  Northern  com¬ 
pany,  costing  about  $400,000. 

VICTORIA,  B.  C.,  CAN. — The  Burrard-W'estminster  Boundary  Ry.  & 
Navigation  Co.  contemp'ates  the  construction  on  electric  line  between  Stave 
River  Falls  and  Pitt  River.  Work  will  be  started  in  May. 

VICTORI.A,  B.  C.,  C.AN.— The  British  Columbia  El.  Ry.  Co.  has  de¬ 
cided  to  erect  a  new  substation  on  the  Richmond  Road  near  the  Royal 
Jubilee  Hospital  grounds,  for  which  an  appropriation  of  $40,000  has 
been  made. 

RIVER  GLADE,  N.  B.,  CAN.— Tenders  are  called  by  F.  Neil  Brodie, 
architect,  for  the  construction  of  a  concrete  power  house  for  the  Jordan 
Memorial  Sanitarium  at  River  Glade.  The  plant  will  eventually  supply 
electricity  and  heat  for  the  entire  institution.  The  initial  installation 
provides  for  one  generator  and  boiler.  A  small  incinerator  will  be  in¬ 
stalled  in  connection  with  the  power  plant. 

BOWIMANVILLE,  O.NT.,  CAN. — Sealed  tenders  will  be  received  by 
John  Lyle,  town  clerk,  until  March  19  for  work  in  connection  with  a 
water-works  system  and  a  sewerage  system  for  the  town  as  follows: 
Contract  A,  (1)  laying  water  mains,  (2)  laying  sewer  pipes;  B — con¬ 
structing  pump  house;  C — constructing  three  reservoirs;  D — furnishing 
iron  pipes;  E — furnishing  hydrants,  valves,  etc.;  G — furnishing  electrically 
operated  booster  pump;  M — laying  gravity  conduit  line  about  8  miles 
long;  S — furnishing  sewer  pipes;  X — constructing  sewage-disposal  works. 
Plans  and  specifications  may  be  seen  at  the  office  of  Chipman  &  Power, 
engineers.  Mail  Building,  Toronto.  S.  C.  Hillier  is  Mayor. 

ELORA,  ONT.,  C.AN. — The  Council  has  adopted  a  resolution  to  ask 
the  Hydro-Electric  Power  Commission  to  submit  estimates  of  cost-  for 
furnishing  energy  to  be  transmitted  from  Guelph  to  Elora. 

HAWKESBURY,  ONT.,  CAN.— The  Riordon  Pulp  &  Paper  Co.,  of 
Hawkesbury,  contemplates  developing  about  9000  hp  on  the  Rouge  River. 

REGINA,  SASK.,  CAN. — Tenders  will  be  received  by  the  City  Com¬ 
missioner,  Regina,  Sask.,  until  March  15  for  six  500-hp  water-tube 
boilers,  complete  with  mechanical  stokers  and  internal  superheaters  for 
200-lb.  pressure  and  125  degrees  Fahr.;  two  133,000-cu.  ft.  per  minute, 
and  ^  housings,  induced-draft  fans  arranged  to  discharge  through  one 
vertical  stack  12  ft.  in  diameter  and  70  ft.  from  base  of  fans.  Equipment 
to  be  erected  on  foundation  built  by  the  City.  Copies  of  specifications 
may  be  obtained  from  E.  W.  Bull,  superintendent  of  light  and  power, 
Regina,  Sask. 

MA'tAMORAS,  MEX. — A.  B.  Cole  and  B.  B.  Rentfro,  of  Brownsville, 
Tex.,  have  been  granted  a  50-ycar  franchise  to  build  and  operate  an  electric 
railway  system  in  Matamoras.  They  also  contemplate  the  installation  of 
a  water-works  plant  and  distributing  system. 


New  Industrial  Companies 


THE  AMPERE  ELECTRIC  COMPANY,  INC.,  of  Lockport,  N.  Y., 
has  been  incorporated  by  Theodore  D.  Robinson,  Ernest  W.  Jones  and 
Charles  L.  Nicholls,  45  Main  Street,  Lockport,  N.  Y.  The  company  is 
capitalized  at  $25,000  and  proposes  to  manufacture  autos,  auto  locks  and 
switches. 

BALL  &  JEROME,  of  Grand  Rapids,  Mich.,  has  been  organized  by 
Albert  P.  Ball  and  Benjamin  Jerome,  of  Grand  Rapids.  The  company 
will  design  and  supervise  mechanical  and  electrical  installation,  develop 
and  design  special  machinery  and  electrical  apparatus. 

THE  COMBINED  PROTECTIVE  BURGLAR  ALARM  COMPANY, 
of  Chicago,  Ill.,  has  been  incorporated  with  a  capital  stock  of  $2,500  to 
manufacture  and  install  burglar  and  fire  alarm  systems.  The  incorpo- 
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rators  are:  John  Thorsen,  S.  E.  Smeby,  Friederich  M.  Walter  and 
•Mfred  C.  Anderson. 

THE  EDISON  STORAGE  BATTERY  COMPANY,  of  West  Orange, 
.N.  J.,  has  Ijeen  incorporated  with  a  capital  stock  of  $10,000  to  manu¬ 
facture  electrical  apparatus.  The  incorporators  are:  Harry  F.  Miller, 
William  H.  Meadowcraft  and  William  G.  Roe. 

THE  HEWITT  ELECTRIC  COMPANY,  of  New  Haven,  Conn.,  has 
tiled  a  certificate  of  incorporation  with  the  Secretary  of  State.  The 
company  has  offices  in  New  Haven  and  Torrington.  The  officers  are: 
R.  W.  Hewitt,  of  Torrington,  president;  H.  Fried,  of  New  Haven,  secre¬ 
tary,  and  A.  H.  Lamb,  of  Torrington,  treasurer. 

THE  NATIONAL  ELECTRIC  BULLETIN  CORPOR.ATION  of  New 
York,  N.  Y.,  has  bees  incorporated  with  a  capital  stock  of  $100,000  to 
manufacture  bulletin  machines.  The  incorporators  are:  John  G.  Miller, 
James  W.  Johnson  and  Arthur  Knowlton,  253  Broadway,  New  York, 
N.  Y, 

THE  RICHARl).SON.WAYL.\ND  ELECTRICAL  CORPOR.ATION, 
of  Roanoke,  \a.,  lias  been  incorporated  with  a  capital  stock  of  from 
$4,000  to  $10,000.  The  officers  are:  J.  M.  Richardson,  president,  and 
W.  E.  Wayland,  secretary  and  treasurer. 

THE  G.  E.  SCHWAB  CHANDELIER  COMPANY,  of  Detroit,  Mich., 
has  been  incorporated  with  a  capital  stock  of  $15,000  by  Graydon  E. 
Schwab,  .Mfred  P.  Waters  and  Willis  H.  Warnsky.  The  company  pro¬ 
poses  to  deal  in  electrical  fixtures,  chandeliers,  etc. 

THE  SPRAGUE  DEVELOPMENT  CORPORATION,  of  New  York, 
N.  Y.,  has  been  incorporated  by  Charles  M.  Sprague,  Philip  W.  Alison 
and  Weymer  H.  Waitt,  165  Broadway,  New  York.  The  coimpany  it 
capitalized  at  $100,000  and  proposes  to  do  a  general  engineering  business. 


New  Incorporations 


L.M’ORTHl,  IND. — The  I.aporte  Gas  &  El.  Co.  has  been  incorporated 
with  a  capital  stock  of  $1,000,000  to  sujiply  water,  light,  heat  and  power 
in  Laporte  and  other  towns  and  villages.  The  directors  are:  William 
.\.  Martin,  Charles  M.  Cook,  Edward  F.  Michael,  of  Laporte;  Claud  M. 
Hurd  and  Benjamin  C.  Robinson,  of  Grand  Rapids,  Mich. 

MONTPELIER,  IND. — The  Montpelier  Utilities  Co.  has  been  incor¬ 
porated  with  a  capital  stock  of  $75,000  for  the  purpose  of  constructing 
and  operating  electric  light,  power,  heat  and  water  systems  in  Montpelier. 

COVINGTON,  KY. — The  Licking  River  Pwr.  Co.  has  been  incorpo- 
r:»ted  with  a  capital  stock  of  $5,000  for  the  purpose  of  installing  an  elec- 
tric-Ii(;ht  plant  in  Covington.  James  B.  Cox  is  interested  in  the  company. 

FAIRFIELD,  M.MNE. — The  D.  M.  Susi  Pwr.  Co.  has  been  organized 
with  a  capital  stock  of  $10,000  for  the  purpose  of  supplying  electricity 
for  lamps  and  motors  in  the  towns  of  Troy,  Unity,  Thorndike,  Burnham 
and  l•■recdonl.  The  officers  are:  G.  G.  Weeks,  of  Fairfield,  president,  and 
(i.  E.  Libby,  of  Waterville,  treasurer. 

PORTL.\ND,  ORE. — The  North  Pacific  Gas  &  El.  Co.  has  been  organ¬ 
ized  with  a  capital  stock  of  $1,000,000  for  the  purpose  of  su]>plying 
water,  gas,  light,  heat  and  power  to  towns  and  corporations  in  Oregon. 
The  incorporators  are:  W.  W.  Seymour,  E'.  C.  Brewer,  Harvey  1C. 
I^unshury,  F.  L.  Shulb  and  C.  J.  Franklin,  of  Portland. 

f).\COM.\,  S.  1). — The  People’s  Gas,  Lt.  &  Pwr.  Co.,  of  Oacoma  and 
Chamberlain,  has  been  incorporated  with  a  capital  stock  of  $25,000  for 
the  purpose  of  furnishing  the  above-named  towns  with  light  and  power. 
The  incorporators  are:  Peter  B.  Dirks,  W.  R.  Tapper,  Henry  McGrath 
and  George  M.  Kennedy. 

REMINGTON,  V.\. — The  Remington  Lt.  &  Ht.  Co.  has  been  incorpo¬ 
rated  with  a  capital  stock  of  $5,000.  The  officers  are:  J.  T.  Morton, 
president;  J.  R.  Culp,  vice-president,  and  W.  Ashby,  secretary  and  treas¬ 
urer,  all  of  Remington. 

CLEVEL.XND,  WIS. — The  C’cveland  Lt.  &  Pwr.  Co.  has  been  incor¬ 
porated  with  a  capital  stock  of  $5,000  by  Charles  Lorfield,  .\ugnst  Erd- 
inan  and  Charles  Wimmier. 

PR.MRIE  DU  S.\C,  WIS. — The  Prairie  du  Sac  Lt.  &  Mill  Co.  has 
been  incorporated  with  a  capital  stock  of  $25,000  by  C.  E'.  Blake,  M. 
E'itzgerald  and  J.  B.  .Sanborn. 


Trade  Publications 


SYNCHRONISM  INDICATOR.— Bulletin  No.  4975  of  the  General 
Electric  Company  deals  with  synchronism  indicators. 

VULCANTZE!R. — The  Westinghouse  electric  tire  vulcanizer  is  the  sub¬ 
ject  of  a  four-page  folder  entitled  “Saving  the  Tires  Without  Fire." 
With  this  vulcanizer  tire  repairs  are  quickly  and  easily  made. 

OIL  SWITCHERS. — Oil  switches  intended  primarily  for  use  in  small 
and  isolated  alternating-current  plants  of  voltage  not  greater  than  3300 
are  made  the  subject  of  Bulletin  No.  A4001  recently  issued  by  the 
General ,  Electric  Company. 

Gl'Y  .\NCHORS. — Matthews  guy  anchors  are  the  subject  of  a  four- 
page  folder  recently  iSsued  by  W.  N.  Matthews  &  Brother,  St.  Louis,  Mo. 
Some  pen-and-ink  illustrations  accompanied  by  brief  reading  matter  show 
the  advantages  of  this  appliance. 


INDIC.ATORS. — The  General  Electric  Company  in  its  Bulletin  A4002 
describes  and  illustrates  its  polyphase  maximum-watt-demand  indicator, 
type  W.  This  instrument  is  suitable  for  recording  the  maximum  load  of 
alternating-current  circuits  irrespective  of  the  jxiwer-factor  and  voltage 
fluctuations. 

GRAPHITE  PRODUCTIONS.— The  Joseph  Dixon  Crucible  Company, 
Jersey  City,  N.  J.,  has  issued  a  104-page  illustrated  catalog  showing  its 
interesting  comprehensive  line  of  graphite  products.  The  lubricating 
graphite,  automobile  greases,  belt  dressing  and  other  well-known  graphite 
electrical  specialties  made  by  the  Dixon  company  are  described. 

E'X.\MIN.\TIONS  .\ND  REPORTS. — The  department  of  examinations 
and  reports  of  H.  M.  Byllesby  &  Company,  Chicago,  in  charge  of  Mr. 
Harold  -Mmcrt,  has  issued  the  first  of  a  series  of  bulletins  concerning 
its  work.  This  service  is  of  interest  and  value  to  financiers,  public- 
utility  owners,  bondholders  and  others.  A  picture  shows  one  corner  of 
the  extensive  law  library  of  H.  M.  Byllesby  &  Company.  It  is  said  that 
this  library  contains  not  only  the  laws  of  every  state  in  relation  to  public 
utilities,  including  state  public-utility  commissions,  but  ?ilso  all  im¬ 
portant  court  decisions  affecting  utility  companies. 

B.\TTERIES  FOR  AUTOMOBILES.— The  Electric  Storage  Battery 
Company,  Philadelphia,  Pd.,  has  issued  a  number  of  booklets  of  vest- 
pocket  size  referring  to  its  “Exide”  batteries  for  automobiles.  In  one 
brochure,  entitled  “It  Will  Pay  EZlectric  Car  Owners  to  Know  What 
Other  Users  Say  About  the  ‘Exide’  Batteries,”  are  printed  fac-simile  letters 
from  satisfied  users  of  these  batteries.  The  sixteen-page  booklet  bearing 
the  title  “Motor  Cars  and  the  ‘Elxide’  Batteries’’  makes  brief  reference  to 
the  “E^xide,”  “Hycap-Exide,”  “Thin-Exide”  and  “Ironclad-Exide”  bat¬ 
teries  for  electric  vehicles,  gas-car  starting,  lighting  and  ignition.  Some 
general  information  on  power  for  cranking  automobile  engines  is  given 
in  an  eight-page  publication  issued  by  this  company. 


Business  Notes 


THE  HOLMES-GUTHMAN  COMP.\NY  has  recently  established  itself 
in  business  in  Chicago,  with  headquarters  in  the  Marquette  Building. 
The  company  will  engage  in  general  electrical  engineering  and  construc¬ 
tion  work. 

DOSSERT  &■  COMP.XNY. — The  Delta-Star  Electric  Company,  617-631 
V\  est  Jackson  Boulevard,  Chicago,  has  taken  over  the  agency  in  Chicago 
and  adjacent  territory,  including  Milwaukee  and  the  States  of  Illinois 
and  Iowa,  for  connectors  made  by  Dossert  &  Company,  New  York. 

B.\LL  &  JEROME. — Messrs.  .-Mbert  P.  Ball  and  Benjamin  Jerome,  of 
Grand  Rapids,  Mich.,  have  formed  the  engineering  firm  of  Ball  &  Jerome, 
with  offices  in  the  Houseman  Building,  Grand  Rapids.  The  hew  firm 
will  design  and  sui>ervise  mechanical  and  electrical  installations,  devclo]) 
:md  design  special  machinery,  etc. 

THE  H.  W.  JOHNS-MANVII.I.E  COMPANY  has  moved  its  Newark 
(N.  J.)  office  to  239  Halsey  Street,  in  the  4ieart  of  the. city,  where  4000 
sq.  ft.  of  floor  area  affords  ample  space  for  the  display  of  its  asbestos 
roofings,  packings,  pipe  coverings,  brake  lining,  automobile  accessories, 
fuses  and  protective  devices,  lighting  fixtures  and  other  specialties. 

WHITE-IELD  POWER  EQUIPMENT  COMPANY,  1040  Wells  Build¬ 
ing,  Milwaukee,  Wis.,  has  been  organized  by  Mr.  T.  F.  Whitfield,  who  for 
the  past  fourteen  years  has  been  connected  with  the  Northern  lilectrical 
Manufacturing  Company  at  Madison,  Wis.  The  new  company  will  make 
a  specialty  of  engineering  and  will  install  dynamos,  motors,  engines 
:iiid  boilers. 

THOMPSON-LEX’EIRING  COMP.XNY. — Owing  to  the  steady  increase 
in  its  business,  the  manufacture  of  electrical  measuring  instruments, 
thermometers  and  scientific  apparatus,  the  Thompson-Levering  Company 
has  found  it  necessary  to  move  to  larger  quarters.  It  has  moved  from 
244  -Xrch  Street  to  323  .Xrch  Street,  Philadelphia,  where  it  has  nearly 
four  times  the  space  formerly  occupied.  .Xs  is  well  known,  the  com- 
(lany's  line  of  precision  instruments  is  used  by  many  of  the  leading  tele¬ 
phone,  public-service  and  railroad  companies  and  also  by  many  testing 
engineers  and  scientific  bodies. 

THE  SPLITDORF  ELECTRICAL  COMP.XNY  will  extend  its  activi 
ties  by  the  establishment  of  a  European  corps  of  experts  on  magnetos, 
coils  and  ignition  matters  in  general,  with  London  as  headquarters. 
'J'his  organization  will  be  under  the  supervision  of  Mr.  O.  J.  Rohde, 
treasurer  and  general  manager  of  the  company,  who  sailed  on  Feb.  20 
to  undertake  this  work.  Service  stations  will  be  established  under  the 
charge  of  practical  men.  Mr.  Rohde’s  successful  experience  in  systematiz¬ 
ing  the  service  stations 'in  New  V’ork,  which  have  reached  a  high  degree 
of  perfection,  will  serve  as  a  basis  for  the  successful  operation  of  similar 
stations  abroad. 

McXIEEN  &  MILLE'R,  1454  Monadnock  Block,  Chicago,  Ill.,  have 
incorporated  under  the  same  name  as  the  former  well-known  partnership. 
The  personnel  of  the  new  firm  includes  Mr.  Samuel  G.  McMeen  and  Mr. 
Kempster  B.  Miller,  partners  for  ten  years,  and  Mr.  Leigh  S.  Keith,  who 
for  a  number  of  years  has  been  associated  with  the  firm  as  managing 
engineer.  The  organization  of  the  company  has  been  increased  to  in¬ 
clude  a  corps  of  engineers  qualified  to  undertake  the  general  work  of  a 
consulting  engineering  business  and  also  the  more  specialized  details  of 
economical  construction  of  steam  or  hydroelectric  stations,  high-tension 
transmission  lines  and  overhead  and  underground  distribution  systems. 
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Directory  of  Electrical  Associations, 
Societies,  Etc. 

Alabama  Light  and  Traction  Association.  Secretary-treasurer,  H.  O. 
Hanson,  Mobi’e,  .\la. 

American  Association  for  the  .Xdvancement  of  Science.  Secretary, 

L.  O.  Howard,  Smithsonian  Institution.  Washington,  I).  C. 

.American  Electric  Railway  -Accountants’  .Association.  Secretary- 
treasurer,  Matthew  R.  Itoylan,  Public  Service  Railway  Co.,  Newark,  N.  J. 

.American  Electric  Railway  .Association.  Secretary,  H.  C.  Donecker, 
29  West  39th  St.,  New  York. 

.American  Electric  Railway  Engineering  .Association.  Secretary, 
H.  C.  Donecker,  29  West  39^  St.,  New  York. 

.American  Electrochemical  Society.  Secretary,  Prof.  J.  W.  Richards, 
Lehigh  University,  South  Bethlehem,  Pa. 

.American  Electro-Therapeutic  .Association.  Secretary,  Dr.  J.  Wil¬ 
lard  Travell,  27  East  11th  St.,  New  A'ork. 

.American  Institute  of  Consulting  Engineers.  Secretary-treasurer, 
Eugene  W .  Stern,  103  Park  .Ave.,  New  A’ork  City.  The  Council  meets 
the  first  Friday  of  every  month. 

.American  Institute  of  Electrical  Engineers.  Secretary,  F.  L. 
Hutchinson,  29  West  39th  St.,  New  A’ork.  Meeting,  second  Friday  of 
each  month,  October-May. 

.American  Physical  Society.  Secretary,  Ernest  Merritt.  Cornell  Uni¬ 
versity,  Ithaca,  N.  A'. 

.American  Society  of  Heating  and  A’e.ntilating  Engineers.  Secretary, 
W’.  W.  Maton,  29  West  39th  St.,  New  York. 

.American  Water  Works  .Association.  Secretary,  J.  M.  Diven,  271 
River  St.,  Troy,  N.  A’. 

.Arkansas  .Association  Public  L^tility  Operators.  Secretary,  V\’.  J, 
Tharp,  Little*  Rock,  .Ark.  Annual  meeting.  Little  Rock,  May  13-15. 

.Association  of  Edison  Illuminating  Companies.  Secretary,  Geo.  C. 
Holberton,  Pacific  Gas  &  Elec.  Co.,  San  Francisco,  Cal.  .Annual  meeting, 
Cooperstown,  N.  A’.,  Sept.  8. 

.Association  of  Iron  and  Steel  Electrical  Engineers.  Secretary, 
James  Farr'ngton,  Steubenville,  Ohio. 

.Association  of  Railway  Electrical  Engineers.  Secretary-treasurer, 
Jos.  .A.  .Andreucetti,  Chicago  &  Northwestern  Railway,  Chicago. 

.Association  of  Railway  Telegraph  Superintendents.  Secretary,  P. 
W.  Drew,  112  West  .Adams  St.,  Chicago.  .Annual  meeting,  St.  Louis,  Mo, 
May  20,  1913. 

Can.vdian  FIlectrical  .Association.  Secretary’  C.  E.  Bowden,  Birkbeck 
Building,  Toronto,  Out..  Can.  .Annual  convention.  Port  Arthur,  Can., 
June  23-25. 

Color.ado  Electric  Club.  Secretary,  C.  F.  Oehlmann.  Meets  every 
Thursday  at  .Albany  Hotel,  Denver,  Col. 

Colorado  Electric  Light.  Power  and  Railway  .Association.  .Secre- 
tary,  Thomas  F'.  Kennedy,  900  15lh.St.,  Denver,  Col. 

Electric  Club  of  Chicago.  Secretary,  W.  .AI.  Connelly,  1417  Monad- 
nock  Block,  Chicago.  .Meets  every  Thursday  noon  at  Hotel  Sherman. 

Electrical  Contractors’  .Association  of  New  A’ork  State.  Secre¬ 
tary,  Geo.  VA’.  Russell.  Jr.,  25  West  42d  St.,  New  A’ork. 

Electrical  Contractors'  .Association  of  State  of  Missouri.  Secre- 
<ary,  Ernest  S.  Cowie.  1613  Grand  -Ave.,  Kansas  City,  Mo. 

FIlectrical  Contractors’  .Association  of  A'  isconsin.  Secretary.  .Albert 
Petermann,  Mi'waukec,  AA’is. 

Electrical  Credit  -Association  of  Chicago.  .Secretary,  Frederick  P. 
A’ose,  Mar<|uette  Building,  Chicago. 

FIlectrical  Credit  -Association  of  Philadelphia.  Secretary-treasurer, 
John  AA’.  Crum,  1324  Land  Title  Building,  Philadelphia,  Pa.  Executive 
Committee  meets  second  and  fourth  Thursday  of  each  month. 

FIlectrical  Salesmen’s  .Association.,  Secretary,  Francis  Raymond,  125 
Michigan  .Ave.,  Chicago,  III. 

Electrical  Supply  Jobbers’  .Association.  Secretary,  Franklin  Over- 
bagh,  411  South  Clinton  St.,  Chicago,  Ill. 

Electrical  Trades  .Association  of  Canada.  Secretary,  AA’ilHam  R. 
Stavely,  Royal  Insurance  Building,  Montrea',  Can. 

FIlectrical  Trades  .Association  of  the  Pacific  Coast.  Secretary, 
-Albert  H.  Elliot,  Harding  Building,  34  Flllis  St.,  San  Francisco,  Cal. 
Meeting,  San  Francisco,  second  Thursday  of  each  month. 

Electric  A’ehicle  .Association  of  .America.  Secretary,  Harvey  Rob¬ 
inson,  124  AA’est  42d  Street,  New  A’oik.  Meeting,  fourth  Tuesday  of 
each  month. 

Electric  A’ehicle  -Association  of  .America.  New  England  Section. 
Secretary,  W’.  E.  Holmes,  46  Blackstone  St.,  Boston,  Mass.  Meetings 
monthly  upon  notice. 

FImpire  State  Gas  and  Electric  -Association.  Secretary,  Charles  H. 
B.  Chapin,  FIngineering  Societies  Building,  29  W’est  39th  St.,  New  A’ork. 

Florida  Electric  Li^ht  and  Power  Association.  Secretary,  H.  C. 
-Adams,  AA’est  Palm  Beach,  Fla. 

Gas,  Electric  and  Street  Railway  .Association  of  Oklahoma.  Sec¬ 
retary-treasurer,  Prof.  H.  A’.  Bozell,  Norman,  Okla.  -Annual  convention, 
Oklahoma  City,  May  6-8. 

Illinois  State  Electrical  .Association.  Secretary,  H.  E.  Chubbuck, 
Peoria,  Ill. 


Illuminating  Engineering  Society.  General  secretary,  J.  D.  Israel, 
Engineering  Societies  Building,  29  W’est  39th  St.,  New  A  ork.  Sections 
in  New  York,  New  England,  Philadelphia,  .Chicago  and  Pittsburgh. 

Independent  Electrical  Contractors’  Association  of  Greater  New 
A'ork.  Secretary,  -A.  Newburger,  1153  Myrtle  .Ave.,  Brooklyn,  N.  A. 
Meetings  second  and  fourth  Wednesdays,  New  Grand  Hotel,  New  York. 

Indiana  FIlectric  Light  .Association.  Secretary  and  treasurer,  J.  A’. 
Zartman,  120  South  Meridian  St.,  Indianapolis,  Ind. 

Institute  of  Operating  Engineers.  Secretary,  L.  Houmiller,  29  AA  cst 
39th  Street,  New  A’ork. 

Institute  of  Radio  F'ngineers.  Secretary,  E.  J.  Simon,  81  New  St. 
New  A’ork.  Meeting,  first  Wednesday  of  each  month. 

International  .Association  for  Testing  Materials.  Secretary,  H.  J. 

F.  Porter,  29  AA’est  39lh  St.,  New  York. 

International  -Association  of  Municipal  Electricians.  Secretary, 
C.  R.  George,  Houston,  Tex.  • 

International  Combustion  Engineers’  .Association.  President, 
Charles  Kratsch,  416  West  Indiana  St.,  Chicago.  Meeting,  second  Friday 
of  each  month  at  Lewis  Institute. 

International  Electrical  Congress.  Secretary,  J.  .A.  Barr,  Expo¬ 
sition  Building.  San  Francisco,  Cal.  San  Francisco,  1915. 

International  Electrotechnical  Commission  (international  body  rep¬ 
resenting  various  national  electrical  engineering  societies  contributing 
to  its  support).  General  secretary,  C.  le  Maistre,  28  Victoria  St.,  AA  est- 
minster,  London,  S.  AA’.,  England. 

Iowa  Electrical  .Association.  .Affiliated  with  N.  E.  L.  -A.  .Annual 
convention,  AA’aterloo,  -April  23-24,  1913.  Secretary,  H.  B.  Maynaid. 
AAaterloo,  la. 

Iowa  Street  and  Inferurban  Railway  .Association.  Secretary,  H.  E. 
AA'eeks,  Davenport,  la.  -Annual  meeting,  April,  1913,  AA’aterloo,  la. 

Jovian  Order.  Jupiter  (president),  F.  E.  Watts.  AA’estern  E’ectric  Co.. 
New  York;  Mercury  (secretary),  E.  C.  Bennett,  St.  Louis,  Mo. 

Kansas  Gas,  AA’ater.  F'i.ectric  Light  and  Street  Railway  -Association. 
Secretary-treasurer,  W’.  H.  Fellows,  Leavenworth,  Kan. 

Louisiana  Electrical  Contractors’  .Association.  Secretary,  W.  H. 
Bower  Spangenberg,  625  Poydras  St.,  New  Orleans,  La.  Aleets  second 
Thursday  of  each  month. 

Maine  Electric  .As.soci’Xtion.  Secretary,  AA’alter  S.  AA’yman,  AA’ater- 
ville,  Maine. 

Minne-sota  Electrical  .Association.  Secretary,  E.  F.  Strong,  Chaska, 
Minn.  Sixth  annual  convention,  March  15-22,  1913. 

Missouri  Electric,  Gas,  Street  Railw'ay  and  AA'ater  AAorks  .Associa¬ 
tion.  Secretary-treasurer,  P.  AV.  Markham,  Brookfield,  Mo.  Next  con¬ 
vention  at  Mexico.  Mo.,  1913. 

National  Arm,  Pin  and  Bracket  .Association.  Secretary,  J.  B.  Magers, 
Madison,  Ind. 

National  .Association  of  Electrical  Inspectors.  Secretary-treasurer. 
AA’m.  L.  Smith,  Concord,  Mass. 

National  District  Heating  Association.  Secretary,  D.  L.  GaskilU 
Greenville,  Ohio.  -Annual  meeting,  Indianapolis,  Ind.,  May  27-29,  1913. 

National  Electrical  Contractors’  .Association  of  the  United  States. 
Secretary.  AA’.  H.  ’Morton,  41  Martin  Building,  I’tica,  N.  Y.  .Annual  meet¬ 
ing.  Chattanooga.  Tenn.,  July  16. 

National  Electric  Credit  -Association.  Secretary,  Frederick  P.  Vose, 
1343  Marquette  Building,  Chicago. 

National  Electric  Light  -Association.  Executive  secretary,  T.  C. 
Martin,  Engineering  Societies  Building,  33  AA  est  39th  St.,  New  York. 
Annual  meeting,  Chicago,  June,  1913. 

National  Electric  Light  .Association,  ('ommercial  Section.  Secre¬ 
tary,  F'.  L.  Callahan,  29  AA’est  39th  St.,  New  York. 

National  F'lectric  Light  Association,  Eastern  New  York  Section. 
Secretary,  R.  FL  Russell,  Schenectady,  N.  Y. 

National  Electric  Light  -Association, 'Georgia  Section.  Secretary- 
treasurer.  M.  11.  Hcndle,  .Augusta,  Ga.  .Annual  meeting,  Macon,  .Aug. 
14-16. 

National  Electric  Light  .Association,  Michigan  Section.  Secretary, 
Herbert  Silvester,  18  AA’ashington  Boulevard,  Detroit,  Mich. 

National  FIlectric  Light  Association,  Mississippi  Section.  Secre¬ 
tary,  -A.  H.  Jones,  McComb  City,  Miss.  Annual  meeting,  Natchez,  April 
21-23. 

National  FIlectric  Light  .Association,  Nebraska  Section.  Secretary- 
treasurer,  S.  J.  Bell.  David  City,  Neb. 

National  Electric  Light  -Association,  New  England  Section.  Sec¬ 
retary,  Miss  O.  -A.  Bursicl,  149  Tremont  ,St.,  Boston,  Mass. 

National  Electric  Light  -Association,  Northwest  Section.  Secre 
tary,  N.  W.  Brocket!,  Pioneer  Building,  Seattle,  Wash.  Annual  meeting, 
Seattle,  W’ash.,  Sept.  10-12. 

National  FIlectric  Light  Association,  Hydroelectric  and  Power 
Transmission  Section.  Secretary,  L.  H.  Conklin,  Scranton,  Pa. 

National  Fire  Protection  .Association.  Secretary,  Ralph  Sweetland, 
141  -Alilk  Street,  Boston,  .Alass.  .Meeting,  FIlectrical  Committee,  -New  York, 
March  26-27. 

National  Independent  Telephone  Association.  Secretary-treasurer, 
Richard  A’alentine,  Janesville,  Wis. 

New  England  Electrical  Credit  Association.  Secretary,  Alton  F. 
Tupper,  60  State  St.,  Boston,  Mass.  Directors  meet  first  Wednesday  of 
each  month. 
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New  Kngland  Electbic  Development  -Association.  Secretary,  Zenas 
NV.  Carter,  53  Slate  St.,  Boston,  Mass. 

New  England  Street  Railway  Club.  Secretary,  John  J.  Lane,  12 
Pearl  St.,  Boston,  Mass.  Meets  last  Thursday  of  each  month. 

New  Orleans  Electrical  Contractors’  Association.  Secretary,  S.  J. 
Stewart,  312  Carondelet  St.,  New  Orleans,  La.  Meetings,  second  and 
fourth  Tuesday  of  each  month. 

New  York  Electrical  Credit  Association  (affiliated  with  the  National 
Electrical  Credit  Association).  Secretary,  Franz  Neilson,  80  Wall  St., 
New  York.  Board  of  Directors  meets  second  Thursday  of  each  month. 

New  York  Electrical  Society.  Secretary,  G.  H.  Guy,  Engineering 
Societies  Building,  33  West  39th  St.,  New  York. 

New  York  Electric  Railway  Association.  Secretary,  Charles  C. 
Dietz,  United  Traction  Co.,  Albany,  N.  Y. 

Northwestern  Cedarmen’s  Association.  Secretary,  H.  H.  McKinney, 
Minneapolis,  Minn. 

Ohio  Electric  Light  Association.  Secietary,  D.  L.  Gaskill,  Green¬ 
ville,  Ohio,  .\nnual  meeting,  (!edar  Point,  July  15-17. 

Ohio  Society  of  Mechanical,  Electrical  and  Steam  Engineers.  .Sec¬ 
retary,  Prof.  F.  E.  Sanborn,  Ohio  State  University,  Columbus,  Ohio. 

Oregon  Electrical  Contractors’  .\ssociation.  Secietary,  J.  E.  Kil¬ 
kenny,  SL  John’s,  Ore. 


Pennsylvania  Electric  Association  (State  Section  N.  E.  L.  -A.) 
Secretary-treasurer,  Walter  E.  Long,  lOOO  Chestnut  St.,  Philadelphia,  Pa. 

Railway  Signal  .Association.  Secretary,  C.  E.  Rosenberg,  Bethlehem, 
Pa. 

Society  for  Electrical  Development,  Inc.  Secretary-treasurer, 
Philip  S.  Dodd,  29  West  39th  St.,  New  York.  General  conference.  New 
York,  March  4-5. 

Society  for  the  Promotion  of  Engineering  Education.  Secretary, 
Prof.  H.  11.  Norris,  Cornell  L’niversity,  Ithaca,  N.  Y. 

Southwestern  Gas  and  Electric  .Association.  Secretary,  II.  S.  Cooper, 
405  Slaughter  Building,  Dallas,  Lex.  .Annual  meeting,  Galveston,  Tex., 
May  21-24. 

Vfrmont  Elec.^rical  .Association.  Secretary-treasurer,  .A.  B.  Mars- 
den,  Manchester,  Vt. 

Western  Association  of  Electric.al  Inspectors.  Secretary,  W.  S. 
Boyd,  76  West  Monroe  St.,  Chicago,  Ill. 

Western  Red  Cedar  .Association.  Secretary,  R.  L.  Bayne,  Spokane, 
Wash. 

Western  Society  of  Engineers,  Electrical  Section.  Secretary,  J.  H. 
Warder,  1737  Monadnock  Block,  Chicago.  Regular  meeting,  fourth  Mon¬ 
day  of  each  month,  except  January,  July  and  .August. 

Wisconsin  Eiectrical  Association.  Secretary,  George  -Allison,  Ste¬ 
phenson  Building,  Milwaukee,  Wis. 
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UNITED  STATES  PATENTS  ISSUED  FEB.  18,  1913. 

[Prepared  by  Robert  Starr  .Allyn,  16  Exchange  Place,  New  York.] 

1,053,144.  ELECTRIC  LOCOMOTIVE  FOR  COAL  CARS  FOR  USE 
IN  MINING;  L.  E.  Arraentrout,  Borderland,  W.  Va.  App.  filed  Dec. 
17,  1910.  Has  a  reel  for  winding  up  the  feed  cable. 

1,053,174.  PULL  SOCKET;  H.  Hubbell,- Bridgeport,  Conn.  App.  filed 
June  17,  1911.  Lever  and  gear  action. 

1,053.175.  PULL  SOCKET;  H.  Hubbell,  Bridgeport,  Conn.  App.  filed 
June  17,  1911.  Lever,  rack  and  gear  action. 

1,053,177.  PULL  SOCKET;  H.  Hubbell,  Bridgeport,  Conn.  App.  filed 
May  6,  1912.  Eccentrically  mounted  switch  and  operating  bar. 

1,053,219.  RHEOSTAT;  T.  Rhodus,  Chicago,  Ill.  App.  filed  May  10, 
1912.  Spiral  contact  and  rotating  member. 

1,053.242.  RESISTANCE  DEVICE;  H.  G.  Thompson,  Glen  Ridge,  N.  J. 
App.  filed  Nov.  12,  1909.  Adjustable  device  for  car-lighting  system, 
etc. 

1,053,245.  ELECTRIC  SWITCH;  M.  E.  Turner  and  R.  A.  Fulton,  East 
(Cleveland  and  Cleveland,  Ohio.  .App.  filed  .Aug.  6,  1909.  Push-button 
interlocking  switches. 

1,053,266.  ELECTROLYTIC  (TILL;  E.  O.  Barstow,  Midland,  Mich. 
•App.  filed  June  15,  1911.  Bi-polar  electrode  of  carbon  with  independ¬ 
ent  carbon  pins. 

1,05L280.  ELECTRIC  COOKER;  L.  G.  Copeman,  Flint,  Mich.  App. 
filed  July  28,  1911.  Cooking  utensil  suitable  for  holding  the  food 
when  served. 

1,053,311.  SAFETY  DEVICE  FOR  CONTROLLERS;  J.  F.  .Miller  and 
W.  V.  Turner,  Edgewoud,  Pa.  App.  filed  July  8,  1911.  Hand-oper¬ 
ated  device  with  safety  lock. 

1,053,340.  EI.ECTROM.Al iN ET ;  A.  .A.  Ziegler,  Boston,  Mass.  .App.  filed 
June  6,  1912.  Horseshoe  type  with  rotatable  armature. 

1,053,354.  LOCKING  MECHANISM  FOR  ELECTRIC-LAMP  SOCK¬ 
ETS;  W.  Broad,  Beaver  Falls,  Pa.  App.  filed  March  26,  1912.  The 
lamp  can  only  be  removed  by  breaking  the  bulb. 

1,053,362.  BLOCK  SIGNAL  SYSTEM;  E.  R.  Cunningham,  Des  Moines, 
la.  App.  filed  Oct.  7,  1910.  Moter-operated  semaphores  operated  by 
the  train. 

1,053,390.  G.ALVANIC  CELL;  A.  Heil,  Frankfort-on-the-Main,  Germany. 
Apj).  filed  Jan.  3,  1911.  De-polarizing  mass  of  carbon  and  brown  man¬ 
ganic  hydrate. 

1,053,392.  COMBINATION  METALLIC  AND  CARBON  ELECTRODE 
HOLDER;  G.  Hills,  Westfield,  N.  J.  App.  filed  March  2,  1912.  For 
electric  welding  tool. 

1,053,430.  DETECTOR  FOR  PARTY-LINE  TELEPHONES:  J.  W.  Nill- 
son,  Balfour,  N.  1).  .App.  .April  11,  1912.  To  give  a  warning  on  cut¬ 
ting  in  or  out. 

1,053,484.  ELECTRIC  CONTROLLER:  A.  C.  Eastwood  and  T.  H.  Hall, 
Cleveland  Ohio.  .App.  filed  June  20,  1911.  For  shunt-field-wound 
motor  protection. 

1,053,489.  ELECTRIC  SWITCH;  H.  E.  Frost,  Cleveland,  Ohio.  App. 
tiled  Jan.  26,  1911.  Magnetically  operated. 

1,053,494.  CIRCUIT-CONTROLLING  SYSTEM;  J.  H.  Hall,  Cleveland, 
(Jhio.  App.  tiled  Nov.  28,  1910.  To  prevent  unintentional  restarting 
of  motors. 

1,053,495.  CIRCUIT-CONTROLLING  SYSTE.M;  J.  H.  Hall,  Cleveland, 
Ohio.  .App.  filed  Dec.  22,  1910.  Magnetically  operated  switches  for 
varying  tne  current. 

1,053,496.  ELECTRIC  CONTROLLER;  J.  H.  Hall,  Cleveland,  Ohio. 

.App.  filed  April  25,  1911.  The  regulator  is  cut  out  during  acceleration. 

1,053.497.  ELECTRIC  CONTROLLER:  J.  H.  Hall,  Cleveland,  Ohio. 

.App.  filed  Oct.  30,  1911.  Series-parallel  motor  switches. 

1,053,498.  ELECTRIC  CONTROLLER;  J.  H.  Hall,  Cleveland,  Ohio. 

App.  filed  Oct.  30,  1911.  Master-controlled  switches  for  series-parallel 
system. 

1,053,499.  KLEC'l'RlC  CtlNTROL  SYSTEM;  T.  H.  Hall,  Cleveland, 
Ohio.  .App.  filed  Sept.  26,  1910.  Magnetically  operated  switches  for 
motor  control,  with  reverser. 

1,053,500.  ELEtTRlC  CONTROLLER;  J.  H.  Hall,  Cleveland,  Ohio. 

.\pp.  filed  July  27,  1911.  Reversing  electric  motors  having  series  fields 
operating  in  parallel. 

1,053.501.  ELECTRIC  CONTROLLER;  J.  H.  Hall,  Cleveland,  Ohio. 

App.  filed  July  27,  1911.  Overload  device  opens  circuit  magnetically 
ojierated  switches. 


1,053,502.  ELECTRIC  CONTROLLER;  J.  H.  Hall,  Cleveland,  Ohio. 
App.  filed  June  7,  1911.  Prevents  operation  of  the  main  switch  in 
case  a  resistajjee  cut-out  is  closed. 

1,053,503.  ELECTRIC  CONTROLLER;  J.  H.  Hall,  Cleveland,  Ohio. 

App.  filed  Oct.  30,  1911.  Series-parallel  controller  governed  by  relays. 
1,053,505.  GALV’ANIC  CELL;  .A.  Heil,  Frankfort-on-the-.Main,  Germany. 
App.  filed  Jan.  3,  1911.  Depolarizing  mass  of  manganese  dioxide 
hydrate  and  carbon. 

1,053,550.  ELECTRIC  WATER  HEATER;  E.  M.  Wright  and  R.  W. 
Hall,  Lents,  Ore.  .App.  filed  March  25,  1912.  Automatic  control  for 
soda-fountain  heaters,  etc. 

1,053,552.  ELECTRIC  SWITCH;  F.  Barr,  New  York,  N.  Y.  App. 

filed  Feb.  15,  1911.  Pull-lamp  socket  with  rigid  spindle. 

1,053,553.  PULL  SOCKET  FOR  ELECTRIC  LAMPS;  F.  Barr,  New 
York,  N.  Y.  .App.  filed  Aug.  12,  1910.  Insulating  switch  housing. 
1,053,563.  ELECTRIC  FURNACE;  J.  M.  Bocuze,  Lyons,  France.  App. 

filed  Oct.  8,  1912.  Crucible  heated  by  an  external  electric  arc. 
1,053,581.  ELECTRIC  PNEUMATIC  SWITCH;  J.  Desmond,  Chicago, 
Ill.  App.  filed  July  17,  1911.  Means  for  adjusting  the  operating 
pressure. 

1,053,584.  TRANSMITTER  FOR  SELECTIVE  SIGNALING  SYS¬ 
TEMS;  V.  Dnrbin,  Brookline,  Mass.  App.  filed  May  16,  1910.  Train- 
dispatching  telephone  apparatus. 

1.053.606.  FUSE;  J.  B.  Johnston,  Utica,  N.  Y.  App.  filed  March  15. 

1509.  Cartridge  tvi)e  held  together  by  friction. 

1,053,618.  Al’TOM.ATIC  CONNECTTING  PLUG;  J.  N.  Maas,  Los 
.Angeles,  Cal.  .\pp.  filed  Jan.  19,  1912.  Lamp  socket  plug  split  lon¬ 
gitudinally. 

1,053,642.  CONTROLLER  REGUL.ATOR  FOR  ELECTRIC  MOTORS; 
J.  Y.  Porter,  Detroit,  Mich.  App.  filed  Feb.  9,  1912.  Compels  slow 
starting. 

1,053,680.  COMPEXS.ATED  DYNAMO-ELECTRIC  MACHINE;  1.. 
'Torda,  Wilkinsburg,  Pa.  App.  filed  Feb.  29,  1908.  The  coils  em¬ 
brace  only  alternate  main-pole  separating  spaces. 

1,053,684.  GROUND-JOINT  CLAMP;  J.  C.  Vogel,  Philadelphia,  Pa. 
.App.  filed  June  22,  1910.  Metal  strap  for  connection  to  gas  or  water 
pipe. 

1,053,693.  TRAIN-CONTROL  SA’STEM;  J.  .Ames,  Montrose,  la.  App. 
filed  .\o\.  2,  1911.  The  track  is  divided  into  electrically  independent 
sections. 

1,053,697.  KLEtTRIC  LAMP  SOCKET;  F.  Barr,  New  York,  N.  Y. 
.App.  filed  .Aug.  5,  1911.  Pull-switch  mechanism,  insulation,  operating 
mechanism  and  lamp  contact. 

1,053,722.  STRIKING  MECHANISM  FOR  CLOCKS:  B.  Z.  Friedman, 
Fort  Worth,  Tex.  App.  filed  Oct.  3,  1911.  Automatic  operation  and 
timing  device. 

1,053,743.  LA.MP-SOCKET  SHELL;  H.  T.  Paiste,  Philadelphia,  Pa. 

App.  filed  June  13,  1911.  Telescopic  interlocking  parts. 

1,053,745.  DISTRIBUTING  CANOPY  FOR  ELECTRIC  WHUNG; 
J.  N.  Pierce  and  F.  L.  R.  Francisco,  Chicago,  111.  .App.  filed  Oct.  29, 
1910.  (  anopy  attached  to  outlet  box. 

1,053,805.  TROLLEY;  J.  Gosch,  Buckland,  Conn.  App.  filed  Oct.  20, 
1908.  For  removing  ice  from  the  live  wire. 

1,053,830.  ELECTROMAGNET  TRACK  BRAKE  FOR  RAILWAY 
(i.AUS;  G.  G.  Kibbee,  Forest  City,  la.  -App.  filed  Aug.  31,  1912. 
-Magnet  support. 

1,053,864.  AUTOMATIC  TELEPHONE  EXCHANGE  SYSTE.M;  J. 
Peticky,  Prague,  Austria-Hungary.  App.  filed  June  24,  1909.  Auto¬ 
matic  connection  and  disconnection. 

1,053,881.  COMPOSITION  OF  MATTER;  C.  Scott  and  W.  Deats, 
Yonkers,  N.  Y.  App.  filed  Sept.  21,  1911.  contact  made  of  inter¬ 
mingled  carbon  and  metal. 

1,053,899.  TRAIN-STOP  SYSTEM;  J.  H.  Boom,  New  York,  N.  Y. 
App.  filed  Jan.  10,  1912.  .Automatic  type  with  two  inter-track  con¬ 
ductors. 

1,053,940.  UNIVERS.AL  MO'fOR;  J.  Burke,  Erie,  Pa.  App.  filed  Sept. 
9,  1909.  Operates  either  on  single-phase  alternating  current  or  direct 
current:  variable  speed  and  reversible. 

1,053,946.  SYNCHRONIZING  DEVICE;  L.  Gaumont,  Paris,  France. 

App.  filed  Dec.  2,  1907.  .\utomatic  control  of  “talking  pictures.” 
13,533  (reissue).  TELEPHONE  TRANSMITTER;  F.  Gottschalk,  Stir¬ 
ling,  N.  J.  App.  filed  Nov.  26,  1912.  Diaphragm  mounted  in  the 
entrance  to  the  mouthpiece.  Original  patent  No.  977,616,  dated  Dec. 
6,  1910. 


